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ON THE CONSTELLATION 

Increased speed, range, payload, 
dependability and efficiency of 
operation are combined in the new 
Lockheed Constellations. Hamilton 
Standard Hydromatic propellers 
help provide these new standards 
of performance. 

N STANDARD PROPELLERS 


EAST HARTFORD, CONNECTICUT 

OISE OF THE FOUR DIVISIONS OF 
UNITED AIRCRAFT CORPORATION 






Why Speed Nuts are First 





NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSATING thread 
lock and a SELF-ENERGIZING spring lock. As the 
screw is tightened the two arched prongs move in- 
ward to lock against the root of the screw thread. 
These free-acting prongs COMPENSATE for tolerance 


variations. Compression of the arch in prongs and 
base creates a SELF-ENERGIZING spring lock. These 
two forces combine to definitely prevent vibration 
loosening. 


*i p\RODUCTION men who actually use them really 
appreciate the ease with which SPEED NUTS 
are applied. They'll tell you that SPEED NUTS start 
easier, tighten down faster, and eliminate fumbling 
around with hard-to-handle lock washers. 

Production men also will tell you how much time 
is saved by using any of the self-retaining types of 
SPEED NUTS. They merely snap these fasteners into 


bolt-receiving position by hand, instead of welding 
or riveting cage nuts in place. Moreover, these 
self-retaining SPEED NUTS provide “float" to com* 
pensate for misalignment of clearance holes. 

These are only a few reasons why production 
men prefer SPEED NUTS. But reasons enough for you 
to investigate SPEED NUTS for your own benefit by 
writing today. 


TINNERMAN PRODUCTS, INC. • 2070 Fulton Road, Cleveland 13, Ohio 



FASTEST THING IN FASTENINGS ... OVER 3 000 SHAPES AND SIZES 
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ft HEW , MORE EFFICIENT VINI 

to a “ 4 '“"‘I 

-,.4-i-iimP.nt lights 


IMPROVE AIRCRAFT 
ELECTRIC SYSTEMS 


WITH THESE G-E 
TRANSFORMERS 


FOR THE WAR 
PLANES OF TODAY and 
THE COMMERCIAL 


Output: 30 va at 6 volts 
Lightweight: 1 pound 
Small: 2 1/4 by 2 5/32 by 
3 3/16 inches 


% This lightweight, compact trans- 
former provides an efficient method 
of operating 6-volt aircraft instru- 
ment lamps, such as the Mazda 
328 midget. Its output capacity 
allows the simultaneous operation 
of 25 such lamps at full brilliancy. 
Two types are available: one with 
taps and one without. 

The secondary voltages of the 
unit with taps are: 6, 4.8, 3.94, 
3.27, 2.78, 2.27, and 1.74. Each 
voltage reduction approximately 
halves the previous candlepower 
output of the lamps. Thus a pre- 
selection of light level is possible 
— ranging from a very low candle- 
power to full lamp brilliancy. 


The unit not provided with taps 
has a 6-volt secondary. Any de- 
sired light level can be maintained 
(within the transformer’s rating) 
by using a potentiometer to vary 
the transformer voltage smoothly. 

These new transformers are de- 
signed to resist moisture, heat, 
vibration, shock, and corrosion. 
They will operate successfully at 
any altitude, if sufficient ventila- 
tion is provided. 

For further information ask for 
Bulletin GEA-4412. Or, for data 
on our complete line of aircraft 
transformers, write for Catalog 
GEA-4238. General Electric Co., 
Schenectady 5, N. Y. 


PLANES OF TOMORROW 


® GENERAL f§ ELECTRIC 
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AVIATION'S "Pete" Bulban pussies oyer instrument panel ot Germany's Flettner FL-282 heli- 
copter during his visit to ATSC's Freeman Field, where correspondents recently had a chance 
to study a wealth of captured enemy equipment. Some ot craft Jerries had under development, 

starts on page 180? (H. G. Martin photo) ** 1 T- 


Getting over the hump of compressi- 
bility and into the truly supersonic 
speed range presents plenty of tough, 
but certainly not insurmountable, odds. 
In fact, the time when it will be accom- 
plished isn’t as far away as many think. 
As a boost toward getting over that 
hump we're more than a little proud to 
present “Analyzing the Aspects of 
Future Flight” (page 131) by “Gus” 
Pappas and M. G. Harrison, who are 
Republic Aviation's Chief Aerodynam- 
icist and Mathematics Consultant, re- 
spectively. It’s a thoroughgoing analy- 
sis of the types of airfoils that will be 
needed ; the powers required : and what 
must be done to whip friction and ex- 
tremely high altitude heat problems. 

As promised last month, Aviation 
presents the first complete design analy- 
sis ever published on a jet engine. Be- 
ginning on page 1 15, this study not only 
reveals the principles and complete 
workings of the axial flow type JP unit, 
but it also shows what the Germans 
had to overcome in the way of mater- 
ials and labor as they -developed the 
Junkers Jumo 004 plant, which pow- 
ered the Me-262 and which was slated 
to go in several other jobs they weren’t 
able to get into combat. 

Rounding out our Research — Engineer- 
ing — Production Section are some 
mighty interesting details of particular 
interest to the men who have to build 
the planes. On page 147, for example, 
Douglas Hodges of Douglas’ Long 
Beach plant gives the “inside” on how 
“Stretch-Forming Plus Impact Ban- 
ishes Joggling Problems.” 

Rare indeed is the manufacturer, dis- 
tributor, or personal plane owner who 
can tell you exactly what the operating 
costs are on any given plane. Just why 
this should be so is something of a 
mystery, but it's true, nevertheless. 
However, it needn’t be a mystery any 
longer, for Neil Berboth of Fairchild’s 
Development Div. has worked out a 
simple formula (you don’t have to be 
an Einstein to use it) which can be ap- 
plied to any airplane, from the design 
stage on through any given period of 
utilization. In short, the methods pre- 
sented in “Know Your Operating 
Costs” (page 106) can be used right 
across the board — by aircraft produc- 
ers, their distributors, and by the ulti- 

On another phase of this producing 
and distributing business, there’ve been 
a lot of questions raised with the recent 


entry of department stores in the sales 
field. Many people are as confused as 
our old friend Maguire (page 227) — 
they want to know if the sock and lin- 
gerie boys are really going to sell 


planes ; they want to know what effect 
the new setups may have on the key- 
stone of distribution, the fixed base 
operator. Just how the pattern is shap- 
ing up is given on page 110. 


Down The Years In AVIATION'S Log 


25 Yr. Ago (1920) — Aeromarine- 
Wcst Indies Airways starts first 
U. S.-Havana airline, using con- 
verted Navy F-5-L flying boats. 
. . . Belgian Lt. Ernest Demuyter 
wins Gordon Bennett International 
Ballon Race, traveling 1,100 mi. 
. . . N. Y. C. Aerial Police Re- 
serve organized to regulate air traf- 
fic and combat possible river pirates. 
. . . Laura Bromwell, Girl Scout 
aviation instructor, predicts that 
“in 1940 flying wilj be as simple a 
mode of travel as the automobile — 
and much safer”. . . . Los Angeles- 
San Diego Airway company started, 
using Mercury all-metal planes. 
. . . Jap Navy secures services of 
30 British flyers as instructors. 
. . . Polish army bids for American 
planes and pilot services. . . . 
Canada plans trans-Dominion flight 
contest with $7,000 prize. 

15 Yr. Ago (1930)— Total of licensed 
airplanes in U. S. is 2,696. . . . 
Airlines report average revenue of 
$0.84 per plane mile. . . . SAE 
reports experiments showing im- 
proved power and economy through 
use of higher octane fuel. . . . 
PAA increases South American 


route mileage from 216 to 19,190 In 
year. ... Of 1,764 U. S. airports, 
513 are municipal. . . . Total air- 
line route mileage in Latin America ’ 
is 41,294. . . . Navy experiments 
with magnesium propeller blades. 

. . . Yacht Lotosland, owned by 
Col. E. A. Deeds, carries Sikorsky 
S-39 amphibian. 

10 Yr. Ago (1935)— PAA announces 
purchase of Martin 130 China Clip- 
per 48-passenger flying boat with 
18 berths, for Orient service. . . . 
First Air Navigation Week pro- 
claimed. . . . USSR drops 500 
paratroopers in experimental ma- 
neuvers. . . . Eastern buys five 
Lockheed Electras. . . . Phillips 
Petroleum Co. purchases twin-en- 
gine Boeing 247-D for flying office. 

. . -French Liore ct Olivier twin- 
engine bomber with 82-ft. span flies 
at 200 mph. . . . Dutch aviation 
firm reports cost of flying at $22.32 
per hour, with total plane life of 
1,500 hr. . . . Total of 23,000 stud- 
ent permits granted in first 10 mo. of 
year. . . . Benjamin King of Wash- 
ington, D.C., flies to 15,082 ft. in 
Aeronca C-3, topping lightplane 
record by 3,727 ft. 
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"frequently mean flying at altitude and visibility minimums which actually represent instrument conditions. Minimum 
interruption of service plays an important part in Pick-Up operations as well as other types of airline operations." . . . 
Building a record of 92% completed schedules through some of the most treacherous flying country in the United States, 
blazing the trail for other Pick-Up operations, All American Aviation has relied many times on the complete high quality 
instrumentation of their Pick-Up planes to bring pilot, cargo and ship through safely. Kollsman accuracy and dependability 
can be one of your greatest assets, too. Be sure to write for the Kollsman Aircraft Instruments catalog. It is packed with 
facts and specifications to help you select the instruments to provide safe, all-around-the-calendar flight. Address: 
Kollsman Instrument Division, Square D Company, 80-08 45th Avenue, Elmhurst, New York. 
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TN AUGUST, the first publicly announced flight of the Lockheed P-80 “Shooting 
A Star”— jet propelled at speeds better than 550 mph. and making the flight from 
Dayton to New York in one hour and two minutes— marked the official beginning of 
a new era in military plane propulsion. It marked, too, an important step forward 
in the expanded use of stainless steel for future aircraft construction. 

Without stainless steel, capable of withstanding operating stresses at temperatures 
approaching a red heat, the turbo-motor operated by hot gas would have been com- 
mercially impractical. 

But stainless steel was ready at hand. Behind it was a record of fine performance 
in meeting the high temperature resistance requirements of aircraft exhaust systems 
and turbo-superchargers. 

The tough, strong, durable U • S • S Stainless Steel, developed for critical applica- 
tions such as these, retains high strength even at 1650°F. 

Its superior ability to resist corrosion and erosion— to provide greater impact and 
fatigue strength— to effectively resist abrasion at metal-to-metal contact points— 
and above all, to insure high strength-weight ratio for lightness, makes U ■ S • S Stain- 
less Steel the ideal choice not only for turbo-motors and exhaust systems but for 
ailerons, nacelles, rudders, elevators and fuselages as well. 

U-S-S Stainless Steel is now available for all such applications. Our metallurgists 
will gladly cooperate with you in using it most efficiently. 


U-S-S STAINLESS STEEL 

AMERICAN STEEL * WIRE COMPAN Y, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 



UNITED STATES STEEL 
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that Waldes Truarc Retaining Rings 
hold moving parts together better! 


TRUARC m 

RETAINING RING 

WALDES KOH1NOOB, INC., LONG ISLAND CITY J, NEW YORK 


In holding and positioning machine parts, Waldes Truarc 
Retaining Rings offer distinct advantages over nuts, shoul- 
ders, collars and pins. They save cost by simplifying and 
speeding up production. They make assembly and disassembly 
much quicker, easier. They can be put on and taken off 
time and time again— and still retain the perfectly true circu- 
larity that gives them their never-failing grip. Test Waldes 
Truarc Retaining rings in your products and in the ma- 
chines that make them. We’ll furnish samples and complete 
data. Write Dept. E-ll 
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keeps clearance constant and uniform as the lining wears 
down. Pilots like the steady "pedal feel" — braking pressure 
is always the feme. Moreover, its design utilizes slipstream- 
cooling on the brake disc to eliminate overheating of tires, 
tubes and brake linings. Powerful and rugged, the new 
Single Disc Brake has so few parts it gives the lightest- 
weight brake-wheel-unit per foot-pound of energy capacity 
and is simple to install and reline. 

This self-adjusting brake is fully approved in both hydraulic 
and mechanical types, and is winning high favor on small, 
medium and large aircraft. Whether you choose it or its 
time-proved airmate, the Goodyear Multiple Disc Brake, 
depends on your plane and its operating conditions. For 
complete information, write Goodyear, Aviation Products 
Division, Akron 16, Ohio or Los Angeles 54, California. 


TJILOTS everywhere are praising Goodyear’s new Single 
Disc Brake with Automatic Adjustment because of its 
many advantages. This recent development of Goodyear’s 
36 years’ experience in aviation combines light weight with 
high efficiency and requires absolute minimum servicing. 
By design and construction, this brake needs no initial 
. adjustment, no "wearing-in” period, nor any take-up during 
the life of the lining. 

Particularly important for light-plane owners to whom 
plane-maintenance is a problem, the Goodyear Single Disc 
Brake with Automatic Adjustment represents freedom from 
an annoying chore. For commercial operators, the brake 
means lessened shop costs. 

An ingenious compensating mechanism within the brake 
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The Essence of Perfection 


In every field, from fly fishing to metal fabrica- 
tion. skill is the essence of perfection. Particularly 
is that true in manufacturing products of stainless 
steel or similar high temperature alloys. They're 
difficult metals to work and many times inferior 
substitutes are used for this very reason. 

If certain parts or your •entire product can be 
built better with stainless, sub-contract this work 
to Solar. This company for the past fifteen years 
has been the industry’s leader in engineering, de- 
signing and manufacturing heal and corrosion re- 
sistant products. 


A letter addressed to “Service Department” will 
put you in contact with the men who, during the 
war, produced exhaust systems, heat exchangers, jet 
engine parts and many other products for the coun- 



SOLAR AIRCRAFT COMPANY SAN DIEGO 12. CALIF. 0 E S MOINES S. I A. 


is 
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The aviation industry's urgent demand for 
a really safe and efficient accumulator has 
now been met. The new Greer Hydraulic 
Accumulator is an outstanding gchievement 
of engineers who pioneered the application 
of hydraulics in the aircraft industry here 
and abroad. 


CjneeA, 

HYDRAULIC ACCUMULATOR 
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CP Compression Riveters 


TDEAL for fast riveting in open or close quarter work, CP 
Compression Riveters assure strong, uniform rivet heads 
with a single stroke. Speed and compressive force delivered 
are adjustable through “feather touch’’ throttle control. 
Equipped with “C” type yokes, CP Compression Riveters 
make equally efficient dimplers. 

Chicago Pneumatic Compression Riveters — Dimplers are 
available with yokes of various shapes, sizes, reaches and 
gaps to meet any requirement within capacity of the riveters. 



K* * 


***** 
PNEUMATIC TOOtS 
IlECTMC TOOLS 
hydraulic TOOLS 

ROCK drills 


Chicago Pneumatic 


(COMPANY 

44!h Street, New York 17, N. Y. 


i********a 

A,R c °MP«ESSO* S r 
I VACUUM PUMPS * 
0,1511 ENGINES ■ 
£ VUTI0W AcctisomuJ 
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YOUR PRODUCT, YOUR PLANT, YOUR POST-WAR PLANNING 


: >THERMONICS is the science of temperature control 
developed by Fenwal, Incorporated, by the direct pro- 
cess of determining the needs of industry and science for 
unerringly accurate thermal control of wide applica- 
tions. Many thousands of applications and tests have 

E roven the efficacy of the Fenwal Thermoswitch, prime 
ictor of this refined and exact science of Thermonics, 
which takes its place of due importance in the field of 
temperature control and thermal regulation. 

Thermonics as a science in itself earns and deserves 
the attention of: 

• all processes and production requiring regu- 
lation of extreme or moderate temperatures; 

• makers of equipment requiring light weight, 
compact, efficient thermal regulation; 

• makers and users of machinery, equipment, 
vehicles, wherein a safety factor of control- 
ling or indicating excessive or dangerous 
changes in temperature is essential. 

[ ■ THERMOSWITCHES ■ — ■ » 

FOR COMPLETE TEMPERATURE CONTROL I 


17 Pleasant Street, Ashland, Massachusetts 


THERMOSWITCH is the prime factor 
in Thermonics. So many are the func- 
tions of Thf.rmoswitch, and so com- 
prehensive is thefield of Thermonics, 
that practically all processes of manu- 
facture requiring accurate thermal 
regulation are served by Thermo- 
switch. Few, if any products whose 
efficiency depends on temperature 
control, exist today or are planned, 
that can omit the consideration of Thermonics in basic 
engineering and the use of T hermoswitch for functional 
competency and economy of operation. Thermoswitch 
in its many types and adaptations, offers a lightweight, 
compact vibration-proof, highly sensitive yet rugged 
regulatory and detectory unit of almost unlimited utility. 
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KOHLER Aircraft Valves and Fittings 


S HOWN above is another new addition to the Kohler 
line — a shuttle valve for hydraulic systems. 

During the war many types and sizes of aircraft valves 
and fittings were developed by Kohler and supplied to lead- 
ing aircraft companies, and to the Army and Navy Air 
Forces, in increasing quantities. The demand grew steadily 
— a result of service plus quality. 

An outstanding record of prompt deliveries was main- 
tained, because of the fact that Kohler has complete facili- 
ties, centered in one plant, for forging, machining and 
anodyzing, and was thus able to eliminate sub-contracting 


and other delays. Requirements for extreme, unfailing pre- 
cision were readily met by the accumulated skill and tech- 
nical resourcefulness of 72 years of quality manufacturing 
experience. All Kohler aircraft valves and fittings are 
made under the “approved” rating granted by the Army 
Air Forces for quality control. 

Manufacture of Kohler aircraft valves and fittings will 
continue in the post-war period — adhering to the same 
high level of quality and service. Send for a free copy of 
Catalog AV-11, Kohler Co., Kohler, Wisconsin. Estab- 
lished 1873. 



PLUMBING 


KOHLER of KOHLER 3: 

FIXTURES AND FITTINGS • HEATING EQUIPMENT • ELECTRIC PLANTS 
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Director of Sales 
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Engine quitting, or on fire ... a leaking 
tank or ruptured gas line . . . landing 
gear jammed and a tricky belly landing 
to be attempted. They all mean trouble, 
and they can mean a disastrous crash 
fire . . . that, in seconds, becomes a roar- 
ing inferno like this test fire at the Car- 
dox proving grounds. 

In such emergencies a Cardox Airport 
Fire Truck is high on the list of sights 
welcomed by a pilot as he comes in for 
a landing. Called “Big Boy” at one field, 
"Snorting Bull” at another and “Gar- 
gantua” at a third, this truck has run 
up an impressive record at major air- 
fields throughout the country and 


abroad in saving lives and holding 
equipment damage to a minimum. 

Cardox Airport Fire Trucks are engi- 
neered for one specific purpose ... to 
extinguish crash fires in the shortest 
possible time so that rescue squads can 
get personnel off of the plane. 

Backed by the tremendous extinguish- 
ing capacity of tons of zero-cold liquid 
carbon dioxide and hundreds of gallons 
of foam solution — teamed up as perhaps 
the most effective combination yet devel- 
oped in fighting crash fires — a Cardox 
Airport Fire Truck literally overwhelms 
fires. So fast and effective is its perform- 
ance that rescue of personnel is fre- 
quently possible in seconds after truck 
reaches scene of crash . . . even on fires 


involving hundreds of gallons of run- 
ning and spilled gasoline. 

New Bulletin Gives Full Facts 
Airport authorities facing the problem of 
adequate fire protection for post-war op- 
erations should get these up-to-the-min- 
ute facte on Cardox Airport Fire Trucks 
NOW! Includes data on design, con- 
struction and operation; also typical 
performance records from the Cardox 
Case Book. Ask for Bulletin No. 3115. 

CARDOX CORPORATION 
BELL BUILDING • CHICAGO 1. ILLINOIS 
District Offices In 


( CARDCK 
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As motorized invasion gives way to motorized pleas- 
ure; and beachheads are established for bathing instead 
of bombing, the production lines of E. A. keep pace 
with these very welcome changes. Instead of safety 
equipment for fighters, once again it's heaters and 
lamps and horns for business and pleasure vehicles. 

Dealers who have learned to expect E. A. leadership 
will not be disappointed in product or delivery. Write 
for information on the E. A. post-war line now in 
production. 

E. A. Laboratories, Inc., Brooklyn, N. Y. 


MAKERS OF AUTOMOTIVE, AVIATION, BICYCLE AND MARINE APPLIANCES 
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Any port in a storm 
. • . but there are no ports 


More than one sailor has said, "It's a 
helluva place to fight a war!” 

That’s a miracle of understatement 
when you know the Pacific as well as the 
U. S. Navy knows it. 

They know how many thousands of 
miles you have to go before you reach 
the fighting fronts. 

They know there's almost continual 
rain and bad weather to hamper opera- 
tions after you get there. 

And they know there are no good ports! 

Think of the thousands of ships, and 
the millions of tons of supplies it takes 
to keep our fighting forces moving to- 
ward Japan. 


Imagine, if you can, the problem of 
handling those ships and supplies with 
no port facilities. 

miles of docks and warehouses. . .nothing 
but beaches, and human backs, and a 
refusal to call any job impossible. 
Remember, too: 

It takes 3 ships to do the supply job 
in the Pacific that 1 ship can do in the 
Atlantic. 

It takes 6 to 1 1 tons of supplies to put 
a man on the Pacific battleline, and an- 

plied. 

It takes a supply vessel, under ideal 


conditions, half a year to make one 
round trip. 

Add up those facts, multiply by the 
number of sailors, soldiers, and marines 
for whom the Navy is responsible. 

Maybe you'll begin to realize what “no 
ports” can mean in the rough, tough 
waters of the Pacific. 

Maybe you’ll see that we have two 
reasons to be proud of the U, S. Navy. 
First, the way they’ve sunk the enemy’s 

Second, the way they sail your ships 
. . . taking the worst the Pacific can hand 
them . . . but keeping the supply lines open 
. . . keeping the attack on schedule ! 


SPERRY GYROSCOPE COMPANY, INC. 


GREAT NECK, N 
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Jllxperience counts - experience 
and ability producesl During the past in- 
dustrial crises the precision manufacture 
of quality duplicate parts helped turn the 
wheels of Victory. We are proud of the 
part the engineers and skilled machinists 
of Lawson had in these industrial battles. 
With confidence in their ability, backed 
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SPECIAL COLD FORGED PARTS . STANDARD CAP SCREWS . 
HARDENED AND PRECISION GROUND PARTS . SHEET METAL DIES 
FROM THE LARGEST TO THE SMALLEST • JIGS • FIXTURES . STEAM- 
HEATED PLASTIC MOLDS • SPECIAL PRODUCTION TOOLS • R-B 
INTERCHANGEABLE PUNCHES AND DIES • DIE MAKERS' SUPPLIES 


Allied sheet metal dies, intricate jigs and fix- 
tures and production tools in great quantity 
perfectly fit the jobs they’re made for, al- 
ways. And Allied’s four great plants, its 
engineers and skilled workmen and its ma- 
ture business experience are now available 
to manufacturers in the radio, home appli- 


ance, automobile, aviation, farm implement, 
electrical and other mass production fields. 
Precision to the finest tolerances, economical 
production and deliveries on time are other 
plus factors of Allied service.Without incur- 
ring any obligation, send in your blueprints 
—or write, describing your needs, today. 

Department 34 
4614 Lawton Avenue 
Detroit 8, Michigan 
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Sensitive Depth Control Mechanism 
Operates on Torrington Needle Bearings 



A prominent feature of the Warner & 
Swasey tapping and threading machine 
that you see above is the depth control 
mechanism, which controls depth of 
thread within 1/10 revolution of the 
tap. And a prominent feature of this 
super-sensitive mechanism is that it 
operates on compact, smooth-rolling 
Torrington Needle Bearings. 

"We specify Torrington Needle 
Bearings here,” Warner & Swasey de- 
signers report, "because they permit 
compact design where accuracy and 

assembly, and help it operate smoothly 


TORRINGTON NEEDLE 


Helping tools and equipment oper- 
ate smoothly with minimum friction is 
the year-around job of these small, 
high-capacity, maintenance-free Tor- 
rington Needle Bearings. Perhaps 
they can do such a job for your tools 
and equipment. Our new Catalog 32 
gives full data on types, sizes and 
applications. May we send you a copy? 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. . SOUTH BEND 21, IND. 



BEARINGS 
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A MIGHTY SMOOTH TAKE-OFF 

AS UNITED STATES ELECTRICAL TOOLS 

GET BACK INTO "CIVVIES" 


2 S easily and swiftly as this gigantic sky and sea bird slides over the waves so prompt 
has been the completion of our reconversion program. UNITED STATES ELECTRICAL 
TOOLS can point with pride to their record during the war . . . and point to the immediate 
future with every assurance of the finest line of electrical tools ever offered to help the avia- 
tion industry maintain its proud place in the sun. 


Tiny only in dimensions . . . mighty, in performance. 
Universal motor; 700 to 5,000 r.p.m.; ball bearing 
throughout set in steel retainer; screw plugs for easy 
replacement; 3-jaw type chuck; rear cap over com- 
mutator held in place by two small screws so it can 
be removed quickly and easily for inspection, replace- 
ment of brushes or adjustment of brush holders. 


"THANKS A MILLION" 


AVIATION, November, 1945 


SUPERIOR 

SMALL METAL TUBING* 


1. No finished stocks are carried at the mill. Every 
order is made as it is received. 

2. In most cases, we furnish cut or random lengths, 
with no fabricating. 

3. Bright finish is assured, by use of controlled atmos- 
pheres in annealing. 

4. Every order is given laboratory tests for approval 
before shipping. 

5. Superior has three standard tempers; Temper <1 is 
annealed. Temper ?2 is half-hard, and Temper ?3 
is full-hard. 

‘Seamless ... in many metals. 

Weldrown . . . welded ond drawn in various stainless analyses as well as 


SUPERIOR TUBE COMPANY. NORRISTOWN. PENNSYLVANIA 1 


FOR EVERY SMALL TOBING APPLICATION FROM %” 00 DOWN 

^ Seamless in various analyses. WELDR AWN Welded and drawn Stainless. “Monel'’ and “Inc 

SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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Means Today’s highest 
Standards of Accuracy! 
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If there’s a chance 

of your owning an airplane . . . 


this is important to you 


High wing or low wing? Which is the better 
design for high performance, safety, speed and 
comfort in your private airplane? 

That is one of the major questions that you 
will have to answer just as we did, and in 
planning the new line of Cessnas, our answer 
is definitely high wing. 

Here are a few of the reasons why . . ; 



1. The high wing design is more efficient be- 
cause it provides greater lifting power, par- 
ticularly when the top of the cabin is an 
integral part of the center section of the 
wing. In fact, only such a high wing design 
permits an uninterrupted flow of air, and 
consequent lift, over the entire span of the 
wing from tip to tip. 

This means that you can get in and out 
of small fields more easily. 

2. A high wing airplane has greater inherent 
stability ... a natural tendency to main- 
tain smooth, level flight . . . because the 
weight of the fuselage is below the lifting 
surface. 



3. There is better visibility of the ground for 
both pilot and passengers in a high wing 
airplane. Flying is easier, more interesting 
and enjoyable because you get a full view 
of the country below unobstructed by the 
wing area. 


4. It provides protection from the sun during 
flight, and from snow and rain while pas- 
sengers are getting in or out of the plane. 



5. High wing design permits placing the fuel 
tanks up in the wing. This affords depend- 
able flow of fuel to the engine by the natural 
force of gravity instead of requiring the 
addition of some sort of mechanical pump. 

6. A high wing is much less likely to be 
damaged by high weeds, occasional bound- 
ary lights, fence posts, etc. 

Those are the highspots in our reasoning on 
the high wing vs. low wing question. It’s more 
for your money. Our judgments are based 
primarily on 35 years of leadership in making 
fine aircraft. Beyond that, we have flown, 
tested and analyzed planes representing the 
full range of design. We have explored every 
resource we know. 

Early in 1946 we are planning to introduce 
the first of our new line of Cessnas. It will be 
a high wing, two-place, metal airplane, with 
the new, patented Cessna safety landing gear. 
This new Cessna will be superior in perform- 
ance, yet competitive in price in the low- 
priced, light plane field. 


Cessna Aircraft Company • Wichita, Kansas 


c 



essna 


THE PILOTS AIRPLANE 
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UNIBAL 


SPHERICAL 
BEARING 
ROD ENDS 



IT'S new to American industry, but it has proven itself in millions 
of installations in airplanes during the war. The principle and 
construction of the Heim Unibal bearing are unique. There is only 
one ball which rotates in a bronze bearing. Correction of mis- 
alignment is provided for in all directions, and both radial and 
axial loads too heavy for an ordinary bearing can be safely carried. 
Check your present methods of transferring motion at odd angles. 

You will find that the Heim Unibal bearing will do the job safer, 
cheaper, and better. There will be no false brinelling and strength 
will be added to your machines through the use of these self 
Piece writ, aligning bearings. 


UNIBAL 


SPHERICAL 


BEARING 
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CARGO PLANES 


The ARMY and NAVY exacting requirements of flexible hose 
assemblies "WHICH MUST NOT FAIL" was faithfully pro- 
duced through the entire war period. Now FLEX-O-TUBE is 
devoting attention to the important work of supplying flexible 
hose assemblies of like character for postwar transportation, 
maintaining these same high standards. 

THE FLEX-O-TUBE COMPANY is setting the pace in flexible 
line developments for CARGO SHIPS. 


“BE SURE WITH FLEX-O-TUBE HOSE 
ASSEMBLIES AS THEY ARE CORRECT" 
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Save on Cost and Speed Delivery 


Specif MALLORY 

Standard Electronic Components 



W HETHER you need one part, or several, you will 
find your Mallory distributor probably has the 
part in stock, ready for immediate delivery. Mallory 
standard precision electronic components not only save 
costly tooling, but help to eliminate expensive produc- 
tion delays due to deferred delivery on "special” parts. 

More and more, engineers and designers are taking 
advantage of multiple savings in time and costs by 
specifying Mallory standard circuit selector switches, 
plugs, jacks, volume controls, potentiometers, rheo- 
stats, vitreous resistors, dry electrolytic capacitors, 
dry-disc rectifiers, vibrators, power supplies, and 
other components. 

P. R. MALLORY a CO., Inc., INDIANAPOLIS 6, INDIANA 


MallorY 


Approved 
Precision Products 


Consult your nearest Mallory Distributor or write us 
for your copy of the complete and comprehensive 
Mallory catalog. Use it whenever you are specifying 
electronic parts. It 
has complete in- 
formation on all 

capacities, mount- 
ings and supple- 
mental hardware. 

Remember, Mallory 
approved precision 
electronic parts are 
carried in stock by 
Mallory distrib- 
utors conveniently 
located through- 
out the United 
States and Canada. 




AVIATION, November, 1945 


STAINLESS STEEL WATER JACKETS 



thousands! 


Buuaitu uuirui; uui uuaii 


• One important war job of the Orange Roller Bear- 
ing Company, Orange, N. J., is the fabrication of 
water jackets for electronic tubes. 

With the manual welding method first used on the 
seams of these water jackets, a severe peening opera- 
tion was required to improve the quality and ap- 
pearance of the weld — and the percentage of welding 
rejects was high. 

After a thorough investigation of other welding 
methods, the G-E Inert-Arc process, employing 
helium as a shielding medium, was found to be the 
most successful for this job. 


Now, thousands of these water jackets, all of fully 
annealed, Type 347 stainless steel, but of various 
sizes, have been successfully welded. No flux and 
no filler are used in the operation, and the former 
high percentage of welding rejects has been cut to 
less than one per cent. 

If you are fabricating aluminum, magnesium alloys, 
stainless steels, copper, or other hard-to-weld metals 
or alloys, investigate the new production possibilities 
of the G-E Inert- Arc process. For complete details 
or specific recommendations, get in touch with the 
G-E arc-welding distributor in your locality. Or, 
write Apparatus Dept., General Electric Company, 
Schenectady S, N. Y. 

NO. 2 in o series ol ease studies showing Ihe potentialities 




GENERAL 



ELECTRIC 
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NEW SILVAIRES 
ARE NOW IN 
PRODUCTION! 


£ uscombe, first in America to build 
all-metal personal planes, now presents 
its finest all-metal SILVAIRE! 


For Details, Send For Full -Color 
Descriptive Booklet Today! 


ALREADY rolling off the assembly lines is the 
x\. thrilling new SILVAIRE everybody’s been 
waiting for! 

It’s the latest — and finest — all-metal personal 
plane ever made by Luscombe, who pioneered 
all-metal light planes. You’ll be thrilled at the 
sight of it . . . sure to like its extra speed, the 
rugged durability of its all-metal construction, 
and its economical and easy maintenance. 

Speed, beauty, safety, economy — for all that’s 
best in a “plane -of-your-own”, take to the air 
in a SILVAIRE ! 

Mail the coupon today for full-color booklet. 


LUSCOMBE AIRPLANE CORPORATION 

DALLAS 1, TEXAS • TRENTON 7, NEW JERSEY • U.S.A. 


Luscombe Airplane Corporation 
Sales Promotion Dept. L- 13 
Trenton 7, New Jersey 
Gentlemen: 

Please send me a free copy of the new SILVAIRE 
booklet, "Your Post-War Companion of the Clouds." 




USAC Hangar Service Offers You 




a Source of Income for You 


Here, at last, is the practical, profitable 
answer to your hangar needs— the solution 
to the acute shortage of storage space for 
private planes. 

USAC provides you with individual 
"T”-type pre-fabricated metal hangars, at 
any airport in the United States — absolutely 
without obligation to you! Each hangar, which 
is fully insured, is brought to you and 
erected by USAC at no cost. 

You are asked to charge a nominal 
standard monthly rental fee— at popular 
low rates to plane owners. You receive a 
substantial percentage of the income thus 
derived for a period of six years. At the end 
of that time, the hangars — and all rent 


Advantages of 

Individual "T"-Type 

Hangars 

• Help you overcome storage problems. 

• Take up little space; easily moved from place 
to place; many field arrangements possible. 

• Eliminate damage to planes; reduce fire 
hazard. 

• Accommodate any size or type light plane 
with wingspread up to 40 ft. 

• Provide ample room for tool storage. 

• Popular low rental rates to plane owners. 


received from then on — become yours! 

To solve your storage problems — 
and make money besides — it’s wise to 
investigate this practical, income-producing 
USAC Hangar Service Plan. For complete 
details, write to: 



V. S. Aeroplane Carriers, Inc. 

"FIRST IN AEROPLANE CARRIER SERVICE" 

Keith Building Dover, Delaware Phones 5545, 2987 
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Loppinq Offjr Leagues from tke Loop 


From the center of Chicago’s famous loop — its 
downtown area — to its present municipal airport, 
is a distance of twelve miles. Measured in terms of 
time, it’s at least forty minutes away by the best 
surface transportation available. 

But now that the war is over, the further de- 
velopment of the helicopter, when used for shuttle- 
service, promises to “lop off leagues from the loop” 

and from other downtown areas to airports in 
cities all over America. For few American cities of 
over 100,000 population, are less than forty minutes 
away from existing municipal airports. 

Such a trip will be only a ten minute hop by 
helicopter. And in the hands of professional pilots, 
such helicopter shuttle-service will be as safe as it 
is swift. For stop lights, street intersections and 
heavy traffic will be eliminated, shaving time sched- 


ules to save as much as a half-hour at each end of 
your trip. 

For short-haul service, too, from smaller to 
larger cities, and for trips to remote and otherwise 
inaccessible locations with no landing facilities, the 
helicopter will prove practical and useful. 

At McDonnell, now that the war has ended, we 
are continuing the development and production of 
advanced types of aircraft to serve our Armed 
Forces in helping to maintain peace and order in 
the world. 

But in addition, we are ready right now, to sit 
down with you to work out specifications for the 
adaptation of our helicopter to your particular 
commercial needs ... a type of helicopter which 
can be utilized successfully for almost any type of 
utilitarian service... almost anywhere in the world. 


MCDONNELL y?i/uyui^t 

ManuhacduteAA o/ AIRPLANES and HELICOPTERS v SAINT LOUIS, MISSOURI, U. S. A. 
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MOTORS — AiResearch has ■ 
and is now building 400 cycle single a 
phase motors for actuators, a unique 
ment in the aircraft field. They ran 
1/50 to 1/4 horsepower and are equip] 
the newly developed AC brake. Each 
compact, precision built and designed 
ate under extreme conditions, includ: 
peratures ranging from —65 degrees 
degrees F. 




Y OU know, of course, that many of the handle types, socket sizes, and attachments 
are duplicated in the and %" drives. This is costly and inconvenient for me- 
chanics who today must buy both />" and %" wrenches to do the complete range of work 
required. But — the return of Blackhawk NUGGET Socket Wrenches in early postwar 
will abolish this unnecessary duplication of wrenches and expense. Why? Because 
NUGGET handles, sockets, and attachments in the 7/16" double-duty drive do all the 
work of both y 2 " and %" drives. That means a saving on original cost and contin- 
uous savings on replacements. 

Blackhawk won its reputation with the high quality of its wrench line, including 
y s " and f 2 ' drives. Consequently, we judge this future development in the light of 
past and present wrench design. We urge you to wait for Double-Duty NUGGETS. 

A Product of BLACKHAWK MFG. CO., o.pt. w-2ins Milwaukee 1, Wisconsin 
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SOCKET WRENCHES 
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It it reported that . 


"Liquid Envelope” is the new 
commercial coating that has been 
used to protect fighter planes in 
shipment. It may be sprayed, 
dipped or brushed, hot or cold. 
Better Finishes & Coalings, Inc., 
Newark, New Jersey. 

(el ready wlthCONEfortomorrow 
Three iron companies are co- 
operating in a joint photographic 
aerial survey of the Marquette 
Range as an aid to more detailed 
exploration. Engineering & Mining 
Journal. 

gel read, with CONE for l.m.rrow 

A new electrical instrument is* 
said to be so sensitive that it can 
measure movements as small as 
one ten-millionth of an inch with- 
out touching the object. Baltelle 
Memorial Institute. 

'gel read) will. CONE for tomarrOW 

A scientific journal reports that 
a new type of mechanical refriger- 
ator, employing a high-speed rotor 
as its only moving part, can pro- 
duce temperature drops as great 
as 220 degrees and can, by modifi- 
cation, be used as a heat pump for 
such purposes as the heating of 
homes in winter. Journal of Ap- 
plied Physics. 

gel rood, with C 0 N E for tomorrow 
Stainless steel is being made for 
a black surface finish suitable for 
the bottoms of cooking utensils 
and for many applications where 
reflections or glaring light are a 
disadvantage. Business Week. 
gol rood, w ill. C 0 N E far tomorrow 
The announcement by one radio 
manufacturer of a new set not 
much larger than a package of 
cigarettes is expected to be fol- 
lowed by a rush of similar an- 
nouncements by other manufac- 
turers. Sentinel. 

gel read, with C 0 N E for tomorrow 
Prisoners of war are constructing 
a model of the Mississippi River 
drainage area to permit the study 
of complex problems of drainage 
for the co-ordination of flood con- 
trol measures. Engineering News 
Record. 


The Great Lakes Research In- 
stitute has, been organized to do 
for these inland seas what the 
Woods Hole Oceanographic Insti- 
tute has been doing for the 
Atlantic. 

(cl ready will. C U N E far I. morrow 

The Army is packing guns and 
other weapons and surplus mate- 
rial in steel or aluminum “cans”, 
in an atmosphere of nitrogen, for 
storage. Air Technical Service Com- 

gel ready with GONE for tomorrow 

Stainless steel can now be cut 
with an oxy-acetylene torch al- 
most as easily as mild steel. Air 
Reduction Sales Co., Rustless Iron 
& Steel Corp. 


To aid the war-to-peace recon- 
version of scientific research, the 
Senate’s subcommittee on war 
mobilization recommends that 
Congress create a National Science 
Foundation as an independent 
government agency. 

(el ready will. GONE for tomorrow 

Power steering, which has been 
discussed speculatively for auto- 
mobiles, is being used on one 
model of dump truck. Heil Co. 

gel read, will. G 0 N E far tomorrow 

America’s first jet-propelled 
plane is now a museum piece at 
the Smithsonian Institution. Sci- 
ence News Letter. 

gel read, will. CONE for lomorrow 

A new portable hardness-testing 
hammer is spring-operated and, 
being portable, can be used to test 
pieces of metal of any size, any- 
where. Steel City Testing Labora- 
tory, Detroit. 
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The new 51K-1 crystal-controlled airborne 
receiver is an example of the advanced 
design, convenience and efficiency which 
Collins communication equipment offers for 
commercial transports and long-range ex- 
ecutive planes. 

It utilizes the rugged, dependable Collins 
Autotune system, which quick-shifts the 
tuning controls simultaneously and with 

extreme precision to any one of ten pre- 
selected frequencies at the turn of a tap 
switch. The frequency shift time is only 

This quick, effortless re-tuning feature is 
a tremendous convenience — almost a must 
— especially in the case of planes which 
travel distances or use services for which 


frequency shifts are necessary. 

The 51K-1, completely enclosed in its 
case, weighs less than 20 pounds. It fits 
into a standard 'A ATR unit and can be 
stowed in any desirable place in the plane. 
It is completely operated by remote con- 
trol from the pilot's position. The ten Auto- 
tune frequencies can be pre-set anywhere 
within the receiver’s range — 2.4 to 18 mega- 
cycles. The power source of the regular 
model is a 24 volt battery. A 1 2 volt model 
is optional. 

From end to end the 51K-1 is a brilliant 
example of the high Collins standards of de- 
sign, workmanship and performance. We 
urge you to investigate it fully before mak- 


COLLINS RADIO COMPANY, Cedar Rapids, Iowa 
11 Weil 42nd Street, New York 18, N. Y. 



IN RADIO COMMUNICATIONS, IT’S.. 
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A statement about DU PONT 


The turning point is here. For the past 
several years, we, like other manufacturers, 
have been producing plastics entirely for war. 
From now on, the plastics we produce will go 
to fill the different but no less urgent needs of 
a nation at peace. 

As we turn this important comer, we feel 


that you, our present or possible future 
customers, are entitled to know the answers 
to these questions: “What has been the 
progress of Du Pont plastics during the war 
years? In the light of that progress, what 
can these plastics now reasonably expect to 
contribute to America’s peacetime economy?” 


During the war years, Du Pont brought out two wholly new plastics, 
in addition to improved forms of others. 


polythene— One newcomer— used exten- 
sively for many applications during the 
war— is Du Pont polythene. This chem- 
ically inert thermoplastic is the lightest of 
all thermoplastics commercially produced. 
Polythene is admirably suited for insula- 
tion of wire for high-frequency current; its excellent 
electrical properties include low power factor, low 
dielectric constant, high resistivity and high dielectric 


strength. Its water absorption is less than 0.005' i. It 
has served the Army as insulation for telephone wire — 
lessened the weight to the point where a man can readily 
carry a mile of wire on his back. It is being and will be 
used in television cables, as containers for highly cor- 
rosive chemicals, as a packaging material, and for 
shower curtains and umbrella coverings. Polythene, 
originated in England by Imperial Chemical Industries, 
Ltd., has been developed and improved by DuPont. 


nylon molding powder — Another new- 
comer is nylon for use as a plastic. Nylon 
molding powder FM-1, for injection- 
molding, offers unusual toughness and a 
high service temperature, which under 
some conditions is as high as 380° F. Also, 
nylon retains its impact resistance at sub-zero temper- 
atures. Its chemical resistance is better than that of 
most thermoplastics; nylbn resists esters, ketones and 
alkalis. Nylon FM-1 has replaced bronze as a valve 


seat, holding high air pressure in U. S. Navy torpedoes. 
It has also been used for electrical coilforms in tele- 
phone headsets. Other uses will be tumblers, tableware, 
slide fasteners, and combs. A whole new field of use for 
nylon FM-105 is in extrusion jacketing of insulated 
wire, where it contributes resistance to abrasion and to 
gasoline and other organic solvents. Still other new 
nylon formulations provide a selection of outstanding 
properties for specific jobs— expanding the field of nylon 
applications, already varied. 



T transparency, good optical qualities, light- 
ness in weight, proved by service in many 
critical applications. The enclosures on nearly all our 
fighting planes were made of “Lucite.” So great was the 
Army’s and Navy's demand that production was in- 
creased tenfold with five resultant price reductions. 
Builders of civilian airplanes will surely profit by their 


war experience with “Lucite.” It does not discolor with 
age— in fact, you can expect “Lucite” to last for the 
normal life of the plane. Products made from “Lucite" 
are moisture-resistant, and are not affected by sunlight, 
alkalis, oils and dilute acids. Peacetime markets have 
stored up a huge demand for “Lucite” — to be used for 
compacts, medical instruments, television lenses, air- 
port light lenses, sparkling display fixtures, decorative 
home furnishings — uses old and new. 
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present and future 


nylon paintbrush bristles— Also new are 
tapered nylon bristles for paintbrushes. 
When the war began, they had not been 
• perfected; today they have years of ser- 
vice behind them. The Navy has used 
millions of them. Repeated tests show that nylon bris- 


heat-resistant -lucite" — An added war- 
time development is a new formulation, 
HM-122, high heat-resistant “Lucite” 
molding powder. HM-122 provides heat- 
resistance 30 to 40° F higher than that 
of general-purpose acrylic powders. In war 
it has been used for military vehicle lenses, parts of 


ties which are tough and resilient, also resist attack 
from cold-water paints or kalsomine, and possess a 
combination of advantages unobtainable in any other 
type of bristles. They spread paint evenly and well, 
and they last at least three to five times longer than 
the best natural bristles. 


sextants, airfield landing-light lenses. In peace it will 
serve, among other uses, in automotive, refrigerator and 
radio parts. It can be produced in a variety of attrac- 
tive colors. Two other new formulations of “Lucite” 
powder provide ease of molding with various degrees of 
heat resistance. These “Lucite” molding powders re- 
quire a minimum of finishing operations after molding. 




other du pont plastics— The war years 
saw those old reliables, “Pyralin” cellu- 
lose nitrate plastic and “Plastacele” cellu- 
lose acetate plastic, take on a wider 
variety of jobs, often saving weight and conserving 
precious metal. “Butacite” polyvinyl butyral resin, the 
tough plastic used as the interlayer of safety glass, has 


also been used successfully between sheets of “Lucite” 
to protect airplane enclosures of pressurized cabins 
against shattering. “Butacite” sheeting remains flexible 
and tough under a wide range of temperatures. In flake 
form, “Butacite” forms an excellent impregnating and 
waterproofing medium for fabrics; it is also used for 
fabric coatings (hospital sheeting, raincoats, etc.). 


From Du Pont’s extensive research, several 
promising new plastics are expected to be 
ready during the first five post-war years. To 
produce these plastics and to meet expanding 
demand for existing ones. Du Pont is erecting 
a new plant, in addition to the present opera- 
tion of one of the largest plastic plants in the 
country. These plastics will help perform many 
tasks better and more economically; they will 
also make many products more attractive, 


more salable. And so, Du Pont faces the future 
with confidence— confidence that in the years 
immediately ahead more people can apply 
plastics for more and different purposes. 

The broad experience of the Du Pont plas- 
tics engineers is at your service, to help you 
determine whether a Du Pont plastic can help 
your product do a better job. Address: E. I. 
du Pont de Nemours & Co. (Inc.), Plastics 
Dept., Arlington, New Jersey. 


Share in the Victory— BUY BONDS 

for PLASTICS. • consult DU PONT 
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Ill every phase of production and maincc- 
turning "/nm/iour frequently 

\ unsuspected opportunities to cut costs, improve ^HG 

i^k precision and promote safety. Ordinary wrench 
^H^^k equipment does not measure up to aviation’s re- 1 1 ** 

quirements for speed, flexibility, accuracy. For every 

Ht nut-turning job there is , ugineered Snap-on wrench 

unit that will handle the operation faster and easier. 

with utmost accuracy and safety. Check the sayings, job \ 
■ by job. that can be made with this modern, engineered 

f < RQR/^ wrench equipment. Write today for the Snap-on catalog. 

SNAP-ON TOOLS CORPORATION, 8020;K28d^ 
; a nue, Kenosha, Wisconsin. 


* 


Modern is \ 
Your Wrench 


Equipment! 


SNAP-ON WRENCHES . . . INDUSTRY’S STANDARD FOR PRODUCTION, ASSEMBLY, MAINTENANCE 
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How to Reduce Weight 
of Heat Exchangers by 66%% 


When aluminum replaces copper in tubes, plates, shells 
and other parts . . . and when aluminum alloy replaces 
soft solder as the bonding material . . . the weight of 
heat transfer units drops as much as 66%%. 

Such drastic weight reduction is made possible by 
Clifford's discovery of a method for brazing aluminum 
in thin sections ... a discovery that has already paid 
the three following extra dividends to designers of 
several types of USAAF aircraft. 

1 . Clifford’s heat-treatable aluminum tubes withstand 
temperatures up to 275°F. . . . whereas copper tubes 
anneal and weaken long before that point is reached. 

2. Clifford's aluminum plates, shells and other parts 
defy much higher temperatures and pressures than 
other metals commonly specified for heat transfer 

3. Clifford’s high-temperature aluminum alloy bonding 
material has a melting point several times higher 
than that of soft solder. 

"FEATHER-WEIGHTS" FOR YOU? 

Feather-Weight Oil Coolers and Coolant Radiators for 
USAAF planes are now monopolizing Clifford’s patent- 
ed aluminum brazing method . . . but its use in postwar 
heat transfer units for automotive, heating, cooling and 
ventilating applications is now in the planning stage. 
Your inquiry is invited. Clifford Feather-Weights 
— Save ' l /i the weight . ... same size and shape. 



Sealing Rotating Shafts 
Against Loss of Gases or 
Liquids Under Pressure 

A seal assembly may be one of the smallest components 
of a fuel oil pump, gear box, air compressor, refrigerant 
compressor, fluid coupling, torque convertor, water 
pump, etc. — but its unsatisfactory operation can 
cause plenty of trouble. 

When a shaft seal does go wrong, the reason can usu- 
ally be found among the answers to these questions: 
Was the bellows strong enough? Was the seal nose dis- 
torted during diamond-facing or by high operating 
temperature? Was the bearing material properly select- 
ed? Were the ends of the thrust spring parallel under 
load? Was the seal assembly properly soldered? Were 
installation conditions up to specification? 

Clifford . . . first to introduce hydraulically-formed 
bellows to industry . . . and with a record of having 
applied them to some of industry’s most difficult seal 
problems . . . knows how a seal assembly can go wrong 
and takes all the necessary steps to insure satisfactory 
operation. For example, the larger bellows seal assem- 
bly illustrated above could only be produced because 
Clifford pioneered a new method of silver-soldering the 
steel nose to the Hydron Bellows and flame-hardening 
it without annealing the brass bellows 

You, too, can save time, money and trouble by con- 
sulting Clifford before your designs are too far ad- 
vanced. A discussion of your problem does not obligate 
you in any way. Clifford — First with the Facts 
on Hydraulically -Formed Bellows. Clifford 
Manufacturing Co., 561 E. First Street, Boston 27, Mass. 


CLIFFORD 


OIL COOLERS AND COOLANT RADIATORS 

yly 

HYDRAULICALLY-FORMED BELLOWS : 1 
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Postwar Design call f <* “S 1 ” “ e “ l! '' a faC ‘ ”' hkh ‘“l 
mediately brings np the problem of an adequate means of 
fastening in these soft materials. 


Rosin Locked-in Fastening units give soft metals, and 
plas.icimptegna.ed woods, the fastening strength of steel 
They cannot loosen or turn unde, vibtadon o, any normal 
torques; and they can be easily replaced without disturb, 
tag the parent material. No more oversiae replacements; 
no long drilling jobs, and a profitable and easy salvage of 
castings where threads have been damaged. There .s a 
Rosin Locked-in Insert or Stud fo, every type of fastening 
problem. 


Writ, for this free rawing and submit you, fastening prob- 
lems to on. Engineering Department. Consultation .. free. 
Pleas, give your firm name, title and addtem when wr.tmg 
to Department . . . 




Rosan Locked-in Inserts and Studs 
have solved this problem completely for 
the designer and the manufacturer 
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14 lb. Actuator Takes 16,000 lb. load! 


WESTERN GEAR developed this E-1420 actuator to position and 
hold the tail skid of the B-29. The unit weighs but 14 pounds yet 
has a maximum static load capacity of 16,000 pounds. It is pow- 
ered by a 1/6 hp. 24-volt D. C. reversible electric motor, has a 
triple reduction 104:1 gear ratio and a maximum operating load 
of 1,700 pounds. 

New Ideas in the making 

There are many operations where different types of actuators 
can be applied and here at Western Gear Works and Pacific Gear 
and Tool, we have a pool of designing talent and engineering 
“know how” that has saved dollars and headaches for many 
manufacturers. Use this “specialized" engineering service to 
help develop your own ideas. 

Phone, wire or write our nearest plant for a service engineer. 


PACIFIC-WESTERN 




PRODUCTS 
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To Africa and the 
PAN-AMERICAN 

Flying for the Air 


• Pan-American World Airways re- 
port: "We use 2 Janitrol 100,000 Btu 
heaters in the cabins, and smaller 
40,000 Btu models in nose sections 
to heat cockpits and defrost wind- 
shields. They have been very success- 
ful. Because these planes fly at high 


C-54’s with reliable, instantaneous 
heat at all altitudes and on the ground, 
independently of the airplane's en- 
gines. Under automatic control, the 
heaters are continuously cycled on 
and off, providing uniform, constant 


. . 1 000 hours of heater operation 


repair 


aal. 


To bring the advantages of Janitrol 
aircraft heating to the planes you 
build, operate, or contemplate, let us 
know your requirements, and we will 
furnish you complete information 
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Don’t let ^lfifi on your runways 
become on your books/ 



Keep your runways open with 


WALTER SNOW FIGHTERS 


Staying ahead of blizzards with faster-clearing 
Walter Snow Fighters is the surest, safest way to keep 
your airport “open for business” throughout the snow 
season. By removing a greater volume of snow per 
hour, these specialized Walter units keep runways 
open for emergency landings during the storm and 
immediate resumption of normal traffic when the 
weather clears. 

The exclusive Walter Four-Point Positive Drive does 
the trick! FOUR driving wheels receive power 
according to their traction at any instant — never 


slipping, never stalling, never spinning. That’s why 
Walter Snow Fighters maintain the speed needed to 
throw and spread snow far to the side and eliminate 
dangerous snow banks. Example: the 2S0 H.P. 
Walter Snow Fighter clears a 28 ft. width in one run 
at 20-30 m.p.h. 

Walter Snow Fighters pay their way by minimizing a 
major source of winter accidents — by reducing winter 
lost-revenue-hours to a minimum. The full engineer- 
ing story behind this outstanding performance is 
yours for the asking. Write today. 



WALTER 

SNOW FIGHTERS 
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DAYTON, OHIO • IN CANADA, LELAND ELECTRIC CANADA, LTD. . . . GUELPH, ONTARIO 
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Iff your product requires 
electrical wiring — 


WAitaker 


@cw, 7i/0ie *)t 


A lower cost of manufacturing 
of many advantages Whitaker offers 
you through our engineered wiring 
service. We are wiring specialists, 
and if your production needs include 
WIRING HARNESSES . . . BONDING 
JUMPERS... CABLE ASSEMBLIES... 
CABLE or TERMINALS — you'll find 
Whitaker is a dependable source of 
supply ... In addition to an engineered 
wiring service, Whitaker also offers a 
quality line of standard cable prod- 
ucts. We invite you to write and ad- 
vise us of your needs. 

WHITAKER CABLE CORPORATION 

Gatwral Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
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CHAMPION 

SPARK PLUGS ^ 

serve these leading airlines 





The rapid and growing acceptance of Champion Ceramic 
Aircraft Spark Plugs by leading airlines of the nation fol- 
lows closely their ever-growing use by our air forces up to 
the day of final Victory. Today Champions for every aircraft 
engine offer the maximum in performance and dependa- 
bility. Champion Spark Plug Company, Toledo 1, Ohio. 
USE CHAMPIONS AND FLY WITH CONFIDENCE 



AVIATION, No 


aber, 1945 





jff/ATS /W£A£> m~ 

FOR YOUR BUSINESS? "ZZT 


Don’t gamble with the quality of your product . . . plan to 
use Ex-Cell-O precision oroduction parts! With a complete 
organization under one responsible management ... an 
organization built up of years of varied engineering experi- 
ence, modern machine and manufacturing methods, and 
complete heat treat, facilities, and practical assembling and 
inspection staffs . . . Ex-Cell-O probably has the exact solu- 
tion to the parts production problem you face. Write today! 



,0 


s lt rfi l \ 


EX-CELL-0 CORPORATION, DETROIT 6, MICH. 
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AUTO'UTE 
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Based on the war-proved workhorse engine that in 
training flight gave up to 1,200 hours between major overhauls 
. . . the R-755-A, with the same dry weight, has 33% more power, 
uses 8% less fuel per hp hour . . . develops 300 bhp at 2,200 rpm 
with standard 80 octane gas, at both take-off and normal 
rating . . . uses only 3 lbs. oil and 15 gals, fuel per hour, cruising 
at 75% power . . . Redesigned manifold provides greater effi- 
ciency, more uniform gas distribution, more even temperature, 
resulting in improved economy . . . Retaining the structural 
simplicity that assures traditional Jacobs stamina, plus low 
maintenance and operating costs, this new model is the most 
efficient radial, without supercharger, in its power class today 
... an owner asset and selling feature in any plane ! Available 
now for delivery. Inquiries invited . . . Jacobs Aircraft Engine 
Company, a Division of Republic Industries, Inc. 


SPECIFICATIONS 

TYPE-Direct drive, seven cylinder air- 
cooled radial 

TAKE-OFF RATING-300 bhp at 2200 

NORMAL RATING-300 bhp at 2200 
rpm (at sea level, on 80 octane fuel) 
DRY WEIGHT— 505 lbs., without acces- 

BORE-5.25 inches 
STROKE-5.00 inches 
DISPLACEMENT-757 cubic inches 
COMPRESSION RATIO— 6.0 to 1 
IGNITION— Magneto-battery, radio- 
shielded 

OVERALL LENGTH-39.5 inches 
DIAMETER-44.0 inches 


JACOBS 


Pottstown, Pa. 
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C heck your plans— study your instrument 
drawings. If you’re in any one of a great 
number of industries, you're either using bel- 
lows or you’ll probably find a place where 
the Sylphon Bellows will do a particular job 
better. 

When fitted with proper heads and charged 
with a thermo-sensitive liquid, the bellows be- 
comes a thermostat— a powerful little “motor” 
deriving its power from changes in temperature 
of the confined liquid. Without the liquid charge, 
the assembly could be used as a pressure 


“motor." In either case the developed power 
could be employed to “make” and “break” 
electrical circuits, open and close valves, damp- 
ers, etc. Bellows have other applications, such 
as for expansion chambers, flexible joints, pack- 
less construction, seals, etc.— in fact their uses 
are virtually without limit. 

Sylphon Bellows are ready to fit into your 
post-war plans— simplify and improve existing 
designs— be the key perhaps, to revolutionary 
new developments. For the complete story 
write for Bulletin No. VA-1300. 



SYLPHON 


TIMMRATURI CONTROLS \ ' MUOWS . . . MUOWS ASSEMBLIES 

Y HE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 
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Here Comes Essair! 

Phillips Hails a Bright New Star 
in Southwest Aviation 



I WANT to run an airline— 
and a good one!” You can’t 
hate a guy who talks like 
that — particularly when the guy 
is a person like Bill Long, president 
of Essair, Inc. 

Essair, as you probably know by- 
now, is the new feeder line “flying 
the range” — Amarillo — Lubbock — 
Abilene— San Angelo— Austin— 
Houston. 

Headed by a group of executives 
whose middle names are Aviation, 
blessed with an unusual pool of 
flying talent, we confidently pre- 
dict that Essair, and Major Bill 
Long, are going to be a mighty im- 
portant factor in the Southwest’s 
postwar aviation picture. 

And nobody’ll be any happier 
than we if they are — because 
Phillips Aviation Gasoline powers 
their ships. If you think a pretty 
good tip-off on a product is the 
kind of companies and people who 
use it, we’re glad to have you know 
Essair is on our side. We’ve earned 
their respect with our products and 
services — we’d like a chance to 
earn yours. If you have a problem 
involving aviation fuel, write to us 
at. Aviation Department, Phillips 
Petroleum Company, Bartlesville, 
Oklahoma. 


Two of the Lockheed Elec- 
tras now ‘‘flying the range” 
for Essair, Inc. 


Major Bill Long of Essair, 
who has been identified 
with aviation in all its 
phases since 1917. 
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• These little electric switches are found in some 
vitally important places on planes of many types, 
and their small size is their biggest asset. Only 
1 J/j by by inch over-all (excluding ter- 
minals), they fit applications where no larger 
switch could be used. Yet they are available in 
ratings up to 10 amperes at 24 volts d-c (230 
volts a-c) — and are mechanically sturdy enough 
for millions of operations. 

Despite their small size, these switches are 
lightning-fast in action, and have high resistance 
to physical shock. They meet government specifi- 
cations covering resistance to corrosion and 
vibration. Because of these and other tough 
characteristics, Switchettes are ideal for built-in 
aircraft electric control equipment that has to 
“take it.” A double-break contact arrangement 
helps to solve many tricky circuit problems. The 
mechanism is designed to operate in ambient 
temperatures of 200 F to minus 70 F, and at 
altitudes up to 50,000 feet. 

To help with your important new designs 

More than 200 modifications of the Size 1 
Switchette have already been developed to meet 
special circuit requirements. In addition, we 
have a variety of limit switches, pressure 


switches, transfer and selector switches, push- 
button stations, thermostats, and timers built 
around this small, reliable Switchette. Perhaps 
the use of some of these ready-made devices 
will help you save time or lick a problem that 
involves limited space. 

Full details in our catalog 
Bulletin GEA-3818C gives dimensions and 
operating characteristics, and lists many typical 
modifications of the Size 1. If you don’t already 
have a copy, ask for one today. Our engineers 
will be glad to assist you in adapting Switchettes 
to your needs. General Electric Company, 
Schenectady S, New York. 



PRECISION PRODUCTS 
AND ENGINEERED SYSTEMS 
FOR AIRCRAFT 


Buy all the BONDS you can — and keep all you buy 


GENERAL m ELECTRIC 
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Pacific Division of Bendix Aviation Corporation has taken on the job of providing a 
four-fold system for the Constellation which Lockheed is building for the airlines, 
embodying radio selection and intercommunication for the crew and public 
address and broadcast reception for passengers. Commercial broadcast reception 
will be available through a new Bendix Pacific airline receiver, and other apparatus 
in the four-way installation will likewise take advantage of Pacific Division’s abil- 
ity and long experience in meeting 
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How 


Up 


To 


Da&e 


you on Aluminum? 


U'fe 


How Free-Machining R3I7 Cuts Machining Costs 



alloy screw machine products requiring free-machining characteristics. 
Available in rounds, hexagons, rectangles and squares. 


Metallurgical!}* speaking: R317 is an aiuminum-copper-man- 
ganese-magnesium alloy (17S) with small additions of other 
metals to improve machining characteristics without sacrifice of 
strength. 

Economically speaking: Since cold drawing is not required to 
impart hardness and strength after heat treatment, tendency to 
warp during machining is minimized; also greater uniformity is 
gained. Result: time saved all along the line! Fewer rejects! 
Finer production faster! 

Consider Aluminum . . . strong . . . light weight . . . cortosion- 
resistant . . . readily workable. Whatever your problem, Reynolds 
technicians will gladly work with your engineers. Offices in 
principal cities. Phone nearest office ... or write Reynolds 
Metals Company, Aluminum Division. 2536 South Third St., 
Louisville 1, Kentucky. Consult Reynolds. 

Write for Bulletin 55-A on R3I7 . . . also Bulletin 100-A. "Rey- 
nolds Aluminum. Its Important Role in Tomorrow's Products." 


Buy VICTORY Bonds ' 
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DOES A BIG JOB IN MANY 
DIFFERENT INDUSTRIES 


One of the outstanding characteristics of Federal 1300 Series, is adapta- 
bility to many different products. These bearings are used in fractional 
horse-power motors, fine machine tools and in the transmissions of motor 
cars and trucks. 

Federal 1300 Series long ago gained the endorsement of engineers and 
designers in various industries. During the war, these precision ball bear- 
ings served our armed forces on all battle-fronts. Today, true to Federal 
tradition, 1300 series is doing a big job in post-war production. 

If you seek medium-sized ball bearings of the same high Quality, — use 

Federal 1300 Series in your plant, or product. 


FEDERAL 

BALL BEARINGS 


THE JEWELS OF 
INDUSTRY 


THE FEDERAL BEARINGS CO., INC 



POUGHKIZPSli, N. Y. 


Detroit: 2640 Book Tower-26 • Cleveland: 402 Swetland Building-15 
Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 54 1 0 Wilshire BIvd.-36 
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...THE VINCO SHOP EMPLOYEE. 

whose skill and mechanical ability is reflected in the cc 
sistent high quality of Vineo products. He dotes on hij 
precision work and is proud of the fact that he is one « 
an organization where mechanical exactness is treatei 
with respect, and his skill and knowledge is improved by 
his constant association with men who are past masters 
in designing and building quality products. 

These are a few of the many reasons why such 
products as the Vinco Optical Master Inspection Dividing 
Head, the Vinco Gear Rolling Inspection Fixture 
the Vinco Spline and Gear Grinder are serving industry 
and meeting with its enthusiastic approval. The low 
percentage of rejections on production parts and gages 
is further evidence of Vinco manufacturing skill. Our 
satisfied customers are proof of our ability to serve. 
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partners in 


g Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
... So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own "engineering 
partners"? 

In slide rules especially, you will find K & E precision invaluable. For it not 
only brings you a slide rule that is a joy to 
use, but it adds to your confidence in making 
every calculation. You will find Don Herold's 
booklet, "How To Choose A Slide Rule", 
amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


creating 



KEUFFEL & ESSER CO. 


NEW YORK • HOBOKEN, N. J. 
CHICAGO • ST. LOUIS ■ DETROIT • SAN FRANCISCO 
IOS ANGELES • MONTREAL 
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Permanent because locked in the material. 

May be molded in, or installed later for repair or replacement purposes. 
Removable by drilling without disturbing the parent material. 

The heart of the- Rosan Locking System is the locking ring. Its 
serrations are broached into the parent material and prevent turning 
or loosening under vibration or torque. 

Rosan Inserts and Studs are easily installed, can be easily removed. 
They do away with the need for oversize replacements, and so effect 
great savings in parts inventory’, in addition to the savings in parts 
salvaged. 

Leading aircraft companies have adopted the Rosan Locking 
System. The automotive industry and othfers are also recognizing 
the, advantages of this revolutionary method of fastening. 

Write or wire for full information. 



THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Glare and insufficient light are costing you 
money here. Glare helps produce eye strain and 
fatigue causing errors and lowering employee 
efficiency. Proper inspection of polished metal 
surfaces is difficult unless a large area, uniform. 


high-iilumination low-brightness light source is 
used. No wonder production lags under un- 
shaded lamps which produce a glaring light 
with approximately 50% as much illumination 
as required. 



No more squinting or headaches caused by 
poor lighting. Here is the same job. G-E Fluores- 
cent Lamps give a soft, cool, uniform high-level 
illumination. Glare is reduced to a minimum and 
there is plenty of light diffused over a large area 
to help make this difficult inspection job easier. 


There's a G-E Lamp for every lighting need— and 
G-E engineers to help you use them best. What- 
ever your lighting problem, let G-E help you with 
its solution. Consult your G-E Lamp Supplier 
TODAY. 



c 


stay brighter longer! 
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1 While making a routine tap service call lan the 
“X" Company, a “Greenfield Man" noted that re- 
jects of threaded parts seemed far above normal. 
Checking further, he found that these parts were 
gaged only once ... at final inspection. The gages 
themselves were “pick-ups" of various makes. 


WZm m/s /s we am 

&AS/A/S OPEPAT/O/V //V 
v T//E PIA//TP 


fSPECTK 


2 The “Greenfield Man" asked permission to call 
in another “Greenfield Man" who was a specialist 
in quality control. The customer readily agreed. 
This “Greenfield" engineer made a thorough study 
and report on the plant's threading operations from 


3 The “Greenfield” experts' recommendations 
were accepted and a complete gaging system instal- 
led. Gages were provided for checking size at each 
key point in the production cycle of the part. 
Equipment was purchased for checking the gages 
themselves, and an accounting system installed that 
insured gages in working condition being ready for 
every job when needed. 


Finally at “Greenfield’s" suggestion, modem 
sthods for storing, protecting and distributing 
ges were adopted. 


CALL YOU. '*««>«** 

DISTRIBUTOR! 


quality ' 

reduced spoilage- 
both threading too 
service to meta 
f field engineers. 

IOBLENIS S,WPL * , 
yOUR "GREENFIELD 


action and 

S&SSSeujjc is 
dry-wide staff of 
threading PR' 
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GREENFIELD MAN 


NS 
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WHAT’S BEHIND THE NEW 
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* AIRCRAFT 


iVlonths of work by 250 engineers . . . more than a million dollars in 
engineering and development costs . . . help explain why the Martin 202 
obsoletes all commercial transports of her class. And behind that stands 
the longest aircraft building experience in the industry ... 36 years long. 
The history of Martin is a record of development of new and better types 
of aircraft . . . which time and again have rendered obsolete all compar- 
able aircraft of their time. We show above a few of many Martin planes 
. . . which have helped write the record of aviation’s progress. Now, 
out of this rich background, Martin presents the 202 ... a plane which 
ushers in a new era of progress and profit for the airlines, with fares 
below first-class railroad rates for the flying public. We give you more 
facts about this great new luxury airliner in the box below. 

The Glenn L. Martin Co., Baltimore 3, Me. 
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The future automobile will be more beautiful in appearance, more 
comfortable; will last longer and operate more smoothly — the last 
two because millions of America’s leading cars will be equipped 
with Bower Roller Bearings. 

| rolLerbeari ng CO. I 



Provide Essential Dependability 


These Nickel steel parts for air- 
craft engines meet the rigid re- 
quirements and specifications 
of the Army Air Forces. 


builders' demands for high me- 
chanical properties, minimum 
distortion after heat treatment, 
close tolerances and thorough 
reliability in service. 


Turned out by the thousands by 
American Safety Razor Corpo- 
ration, they satisfy the engine 


use of Nickel or Nickel alloy 


your products or equipment 


WALL STREET \ 
NEW YORK 5, N. Y. j 


RELY ON RED LINE 



for Fine Finish and 


1> When you have too many rejects, 
too much burring and filing, and ex- 
cessive tool wear — investigate the 
cutting fluid used. 



2. The cutting fluid must both cool 
and lubricate, and it must also have 
the correct chemical afTinicy for the 
metals worked. 



3. For instance, to get a fine finish 
on tough, alloy steels you need a cut- 
ting fluid with extreme pressure char- 



4. Oiliness, load-carrying capacity, 
transparency for close control, and 
ease of flushing chips are other desir- 
able qualities. 


5. Red Line Cutting Fluids give you 
all these qualities. Each fluid was de- 
veloped by extensive research in the 
industry. 


6 . Do as hundreds of other skilled 
machinists— rely on Red Line for the 
right cutting fluids, as recommended 
by your Union oilman. 
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New 
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SIZE 

Grinding Wheels no larger than a grain of 
wheat. Grinding Wheels as thick through as a man's 
chest, with a diameter equal to a man's height. Abrasive 
grains of Borolon and Electroion ranging from the size 
of a flour particle to the size of a pebble. Such a range 
of sizes available in thousands of different combinations 
of abrasive types, grades, structures and bond types is 
an indication of the immensity of Abrasive Company 
manufacturing facilities. 

And yet with its great floor acreage, its complete equip- 
ment, ample laboratories, testing departments and 
large organization. Abrasive Company is not too large 
to give interested, competent, personal attention to each 
inquiry, each order, each customer. 

For your normal grinding wheel and other abrasive 
requirements; for your special needs requiring "cus- 
tom" service, you may rely upon Abrasive Company 
quality. Whether from the factory or from distributors' 
stocks, the Borolon and Electroion products you buy 
have been subjected to scientific tests and inspections 
to insure their accuracy for balance, concentricity and 
conformity to specification. 



ABRASIVE COMPANY • PHILADELPHIA • DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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The Saginaw Recirculating Ball-Bearing Screw 
and Nut brings new ease, accuracy and efficiency in 
screw thread operations of raising or lowering, 
opening or closing, extending or retracting. Work- 
ing on the principle of rolling balls inserted be- 
tween the threads of the nut and the screw, it 
results in efficiencies to 90% and over. 

The Saginaw Ball-Bearing Screw and Nut can be 
operated manually or by power, with the operating 
force applied to either the screw or the nut. De- 
signed for a wide range of sizes, its fields of appli- 
cation are practically unlimited. It has been suc- 
cessfully applied to retracting airplane landing 
gears and to the movement of wing flaps on planes. 
It can be applied to the lowering of a car door 
window or to milling machines and lathes as a 
lead screw, a jack or a control mechanism. 

BUY VICTORY BONDS 


This friction-free unit is a companion product to 
the proven recirculating ball-bearing steering gear 
now universally used in cars and trucks. You may 
have a problem which the Saginaw Ball-Bearing 
Screw and Nut can solve. Our engineering depart- 
ment will be pleased to give it special attention. 




Saq/nau/ Steering Gear 

fEucnai unmnc rnnonoATinM ^ c»-iu«ui uiruir.m 


MANUFACTURER OF STEERING GEAR ASSEMBLIES • STEERING LINKAGE 
ASSEMBLIES . PROPELLER SHAFTS • DIESEL ENGINE AND AIRCRAFT PARTS 



Wet grinds both exhaust and intake valve 
seats without removing cylinder. 

Wheel loading and scratching is eliminated 
and wheel dressing is reduced to a minimum. 

In either production or maintenance it en- 
ables operator to speed up with precision. 

Write for Full Details 


Sioux 

AIRCRAFT wet valve seat 
GRINDING MACHINE 
for IN-LINE and RADIAL MOTORS 


lamxxEB 

ALBERTSON S CO., INC. 
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• No . . . we can’t release it yet! But soon ADC will 
have full information for you regarding AN EX- 
TREMELY SIMPLIFIED SYSTEM OF AIR NAVI- 
GATION for commercial airlines and private pilots. 
This sensational new development will be a complete, 



low-cost system of indicating the exact position, by 
fix, of an aircraft or other moving body in flight . . . 
and a contra-indication on the ground for recording 
its position. Now in the process of completion . . . 
ask for the details, available soon. 


'liRTROIVICS 
IJEVEIOPMENT 
ORPO RATIOM 


Look to AIRTRON1CS for 
Outstanding, practical, 
new, and low-cost 
DEVELOPMENTS 


131 EAST THIRD STREET • DAYTON 2, OHIO 


AIRCRAFT CONTROL • ELECTRONICS • PLASTICS • RADIO COMMUNICATIONS • NAVIGATIONAL DEVICES 
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Outstanding features of these great spark plugs are 
(1) Direct contact non-inductive resistor located in 
coolest position in plug; (2) Deep drawn nickel alloy 
center electrode tip; (3) Improved copper cooled center 
electrode; (4) High Dielectric strength and superior 
mechanical properties of “Corundum,” Auto-Lite's 
insulator material. 


Combining the advantages of low-cost mass production 
and precision manufacturing, Auto-Lite relays are 
available for both continuous and intermittent duty. 
They are built to exceed the most exacting government 
requirements, achieving outstanding records in vibra- 
tion, acceleration and altitude tests. Both types are 
operative from minus 60 deg. F. to 160 deg. F. 



Auto-Lite batteries, noted for their brilliant perform- 
ance records, are available in both 12 volt and 24 volt 
types. All are equipped with special non-spill vent 
plugs and assembled in either hard rubber or radio- 
shielded aluminum containers. The heavy duty battery 
has a capacity of 105 A.H. at 5 hr. rate; others have 
capacity of 34 AJH. at the 5 hr. rate. 


Great quantities of Auto-Lite Steelductor Aircraft 
Ignition Cable are used as standard equipment in air- 
craft engines where wires are carried or held in place 
with metal guides or conduits. Some of its noteworthy 
features arc: Longer cable life, increased life of 
spark plug electrodes and higher peak secondary 
voltages with the same primary coil current. 
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I’ve been driving 
a “Champion”. . . 
that’s why I’m going 
to buy one 


I T’S a seasoned young ski trooper from 
New England, later an infantryman, who 
is doing the talking. 

"Why a Champ?” he asks. "I've been driv- 
ing its twin brother, that’s why. A Studebaker 
Weasel. That little job sure proved to be a 
ski trooper's best pal for two tough winters 
in the mountains during the war. That baby 
can go anywhere. And they tell me, that in 
a car, its Champion engine saves a guy a lot 
of money on gas." 

Yes, many men still in the services as well 
as millions of other Americans have their 
hearts set on those smart new Skyway Style 
Champions that Studebaker is now building. 

Thanks to Studebaker engineering genius, 
Studebaker’s unusual competence in produc- 
tion and Studebaker's unique father-and-son 
craftsmanship, this new and finer Studebaker 
Champion paces all other leading lowest 
price cars in all around savings per mile. 
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This is the fourth in 


a series of advertisements concerning the future of Aviation . . . in America 



I N cooperation with John Q. Citizen, 
American Business and the Aircraft 
Industry, Government, too, has a ma- 
jor role to play in making the United 
States a great peace-time Air Power, 
just as it built a great war-time Air 
Power. But the responsibility ofmain- 
taininjg National Security and Per- 
manent Peace by means of a highly 
developed aviation system rests not 
alone with our Federal Government. 
Every state and municipality has a co- 
operative job to do. 

Already many plans are under way 
for perfecting airport facilities and 
equipment; building state and muni- 
cipal highways to facilitate quicker 
and more convenient transportation to 
and from air fields; developing inter- 
national air transportation; setting up 
training programs and the study of 
aeronautics in our school systems; 
creating commissions charged with 
promoting aviation wisely and for the 
benefit of all; and formulating laws 
and regulations to make the airway 
the safest of all roads to travel. 


Needed in a 
Sky Strong 
Nation 


These are important programs. Ef- 
fective promotion of them at all levels 
of Government can be a major contri- 
bution to the welfare and security of 
our air minded Nation. 

We at Bell Aircraft, as part of the 
Aviation Industry, pledge ourselves to 


continue the research and scientific 
achievements which have produced 
many of our outstanding and victori- 
ous air weapons, in order to make the 
airplane as obedient a servant in time 
of Peace as it has been a defender of 
World Freedom in time of war. 



nui.. Buffalo 5, New York 

PACEMAKER OF AVIATION PROGRESS 
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“THE FAMOUS M'ARTHUR SEATS” YOU READ 
ABOUT WERE DESIGNED AND BUILT BY WARREN 
M C ARTHUR, NOT ONLY FOR GENERAL M ac ARTHUR 
..THEY WERE “MUST” EQUIPMENT IN MOST ALL 
COMBAT ANDTRANSPORT PLANES USED IN THE WAR 

WARREfl /*VARXHUR. CORPORATION 

ONE PAR.K. AVENUE NEW YOR-K. CITY 
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Better Protection 
for your welders 


. . . helps to improve work output 
and quality - Ijou 


I T'S a wise policy to give your welding and cutting 
operators the best possible protection against eye 
and hand injury. Outfit them with high-quality Airco 
goggles and gloves and their work will reflect their 
increased confidence . . . their appreciation that you 
are vitally concerned with their health and safety. 

All Airco goggles are fitted with the best filtering 
lenses available, yet cost no more than ordinary 
goggles. Airco gloves are designed to give maximum 
protection while permitting full freedom of finger 
movement. 

Your nearby Airco storeroom carries a stock of 


these economical, safety-comfort goggles and gloves 
-together with a complete line of Airco products. 
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This is the twenty-eighth of □ series of statements by aviation's leaders on THE SHAPE OF FLYING TO COME 



“Air Transport will open up the Orient 
to American Initiative” 


says EDWARD P. PAWLEY, President, The Intel-continent Corporation 


” r I ’0 AMERICANS, the Air Age arrived long ago. It 
I is part of our way of life. But in the Far East, air 
transport is the new and necessary link to all pioneering 
endeavor in industrial and business fields. 

"More than fifteen years of experience in building 
new plants and industries in the Orient have taught us 
the dollar value of air transport. And air transport is 
vital because of the vast distances to be covered — distances 
often devoid of all other forms of communication. 


"Faster, better air transport in the Orient ivill speed 
industrial development there and provide many oppor- 
tunities for American enterprise, skill and brains in the 
immediate future. 

"And American initiative will inevitably bring the benefits 
of modern science and industry to hundreds of millions 
of people in the Far East in the form of improved health , 
better living standards and greatly enhanced purchasing 
power. To all this, Air Transport is the key." 


First to team up with aviation and American business 
here at home will be the U.S. "test-pilot” market of air- 
minded people — the readers of Time- who have the habit 
of progress and the means to buy it wherever they see it. 

More than 160,000 TIME subscribers report they have 
traveled a total of 2,345,000,000 airline miles. IS early 30,000 
TIME subscribers have owned and flown their own planes — 
and 400,000 more say they hope to. And, incidentally, more 


than half a million of Time's men readers in business are 
executives, department heads or proprietors and partners. 

around magazines to read, see bow many of your fellow 
travelers go for Time. For TiME-mindcd people are air- 
minded, too. And surveys show that they vote Time their 
favorite magazine by a 9 to 1 margin. (We’ll be glad to 
send you copies of these surveys on request.) 


Believing that the. i 


Time here gives them wider circulation 


AVIATION’S 

SILENT 

PARTNERS 
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FOR GEARS and WHEELS 

Of the hundreds of tools in 
the full Plomb Line, the Puller 
group alone is a complete line 
in itself. Including 22 basic 
types, it is the most versatile 
Puller assortment on the mar- 
ket. Here are a few represent- 
ative examples — and Plomb's 
standard interchangeable 
parts make possible many 


SHOE HAMMED 
— for bolh inskf» 


Write today for catalog. . . . 
Plomb Tool Company, Dept. B 
2221 Santa Fe Avenue, 
Los Angeles 54, California. 
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UYCOMPEKSATEP BOP 


DETEC7S SMOKE 
or ANY TYPE 
OP C010P 


AlAPM 


This sure, fast-acting system quickly warns plane crew of smoke in cargo com- 
partment— detects fire in Hr initial stages! Write for bulletin giving further details. 


Welter. Kldde.tr Company, Inc., 1118 'Main Street, Belleville 9, New Jersey 
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Skis... wheels... 
or pontoons... 
in the Air... 


No matter what type the landing gear 
... no matter what the landing surface 
. . . when you're in the air it’s engine 
dependability that counts the most. 

And that’s just another way to say 
lycoming! . . . 

Private flyers and airport operators 
have known the dependability of 
Lycoming for many years . . . lens of 
thousands of young Americans at war 


have learned it in the cockpits of their 
Lycoming-powered training planes 
. . . you and the man next door will 
learn it in your post-war private 

Lycomings may not be the biggest 
engines in the air . . . but when it 
comes to dependability, there’s not a 
bigger name in any tongue than the 
name — LYCOMING ! 


YOU CAN RELY ON LYCOMING! 
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of ALLEGHENY METAL 


★ ALLEGHENY METAL, the 
time-tested stainless steel, 
is produced in types and 
grades to meet any ordi- 
nary or special requirement, 
and in all necessary forms 
and shapes — backed by any 
needed assistance from our 
Technical or Research Staffs. 

★ Allegheny Metal is also 
handled and carried in stock 
by all Ryerson warehouses. 


ALL the various commercial to improve . . . the problem of cor- 
* grades of stainless steel have rosion and heat resistance, sanita- 
reason and meaning. Here's the tion or maintenance you want to 
data you need to match up the solve . . . the methods of fabrication 
proper grade of Allegheny Metal you need to use. You’ll find this 
with the product whose efficiency, new 100-page Handbook an inval- 
appearance or service life you want uable mine of handy information. 


ALLEGHENY LUDLUM 

STEEL CORPORATION- • General Offices, Brackenridge, Pa. 
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Berryloid Leads the Color-Styling Parade 



Berryloid stands up! There can be no doubt of it 
when you consult its performance record on all 
types of private and commercial planes . . . when 
you note the outstanding plane manufacturers that 
have made Berryloid the standard' finish in their 
plants. Test after test is made in laboratories as 
additional assurance of the best formulations to 
stand up under all weather and climatic conditions. 
Berryloid’s proving ground is the measureless space 


of world airways. This famous finish, backed by 
30 years of service and tradition in aviation, is 
available for refinishing existing planes, as well as 
for giving new "eye appeal” to the smart, new planes 
now in production. Watch Berryloid lead the 
"color-styling” parade! 


Leading Producers of Aviation Finishing Materials 
in War and Peace , for over 30 Years 



BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS • INGLEWOOD. CALIF. • MONTREAL • WINNIPEG • TORONTO 
gg AVIATION, November, 1945 




Like a sentry on post, the red collar 
nut never wavers in its duty. It stays 


This is especially important in mc- 

designed to hold fine adjustments. At 
best, the "creeping” of an ordinary 
nut means continual servicing for re- 
adjustments. At worst, it means poor 
operation or complete breakdown. 

But the Elastic Stop Nut, the one 
with the famous red collar, never 
backs off, whether it is "seated” 
against a surface or unseated on a 
threaded part. Only a deliberate ef- 
fort with a wrench will remove it, yet 


that removal is sure and simple be- 
cause the famed red collar seals ofT 
dirt and corrosion from the bolt. 

It is the red collar that overcomes the 
effects of vibration, shock and impact 
— the precise forces that make ordi- 
nary nuts fail. The collar in the head 
of the Elastic Stop Nut is tough ami 
strong. It is unthreaded and gauged 
slightly smaller than the holt. Bolt 
threads force their way in, do not cut. 
The result is a two-sided friction grip 
that holds firmly. And because the 
collar is resilient, the Elastic Stop 
Nut may be used over and over again. 

Perhaps you are having difficulty with 
nut-and-bolt fastenings caused by 


loose nuts. Let an Elastic Stop Nut 

LOOK FOR THE RED COUAR 
THE SYMBOL OF SECURITY 


ESNA 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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EXIDES — 

Exide 

aviation history in the making. The 
first battery-equipped plane carried 
an Exide. Exides were chosen to 
accompany famous pioneering 
flights around the earth, over the 
Poles and into the stratosphere. 
They served in two 
World Wars and on 
commercial aircraft. 

And in the new flying 
era which has just begun, 


Exides will continue to serve in the 
luxury liners, cargo carriers and pri- 
vate planes. For as aviation engi- 
neering advanced through the years, 
Exide engineering has kept pace step 
by step . . . one reason why so many 
manufacturers favor Exides for origi- 
nal equipment . . . why 
so many distributors, 
operators and mainte- 
nance men favor Exides 
for battery replacements. 


IN THE AIRCRAFT OF YESTERDAY, TODAY, TOMORROW 

Aircraft Batteries have seen 


£xt6e 

AIRCRAFT 

BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide ttr. 


ries of Canada. 
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For Free-Acting Valves— Use the Oil that 


Fights this Inferno 



Mobiloil Aero 


In 1000° Heat of 
Aircraft Cylinder Heads 
New Mobiloil Aero 
Minimizes Wear on 
Valves, Resists Formation 
of Gummy Deposits! 


L ubricating valve stems (like 
J the one shown here) is one of the 
toughest tests of engine oil quality. 

For here scorching heat continually 
attacks the thin oil film... tends to 
cause rupture and “frying” which re- 
sults in excessive wear. 

To offset this, new Mobiloil Aero 
has built-in chemical stability .that 
gives maximum resistance to gum, 
lacquer and sludge formation. Its 
strong, protective film means maxi- 
mum lubricity. 

Operational flights covering thou- 
sands of air-hours have proved new 
Mobiloil Aero’s exceptional wear-resist- 
ing qualities under all flight conditions. 

SOCONY-VACUUM OIL COMPANY, INC. 
26 Broadway, New York 4, New York and 
Affiliates: Magnolia Petroleum Company, 
General Petroleum Corporation of California 
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Eastern Airlines Choose AC 
FOR UTMOST RELIABILITY 



Another of the world’s big air fleets to standardize on AC 
Spark Plugs is the Great Silver Fleet of Eastern Airlines. 
The tradition of utmost reliability that has built up around 
these AC Ceramic Aircraft Spark Plugs had its beginning 
in World War I, when AC produced the world’s first and 
only successful ceramic spark plugs for Liberty engines. 
Following that, came AC participation in the triumphs of 
record-breakers, — Lindbergh, Acosta, Maitland and Byrd 
— last year the Constellation, this year the C-97, both 
setting new transcontinental records. And throughout 
World War II, AC Ceramics have fired the engines of 
countless Allied fighters and bombers. 

AC pioneering has made ceramic aircraft spark plugs 
what they are today, just as it has given AC’s outstand- 
ing performance in automotive fields. That’s why leading 
air lines choose AC’s for utmost reliability. 

AC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 


LET’S TINISH T HE JOB - BUY VICTORY BONDS 
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ELECTRONS UNLOADING VALVE 


Battle-tested on Navy bombers and fighter 
planes the electrol unloader valve offers nu- 
merous advantages to the aircraft designer. 
Weighing only twenty ounces, and selling at a 
remarkably low price, this rugged valve insures 
safe operation of remote units by maintaining 
working pressure in the system, relieving the 
engine-driven pump of this duty. Unloading 
pressure is adjustable. Through an ingenious 
system of valves the unit automatically cycles 
to load and unload, always maintaining the sys- 
tem at the pre-determined state of equilibrium. 
Construction is to electrol high standards 
of reliability and performance. 

electrol unloader valves are available in 
six settings ranging from 1,000 to 1,500 lb. per 
sq. in. Loading pressures range from 800 to 
1,250 lb. per sq. in. Specialized requirements 
can be met by slight modifications. Consult 
electrol engineers when you design your hy- 
draulic control circuits. 

ELECTROL, INCORPORATED • KINGSTON, N.Y. 


\ 

■ safe : 

OPERATION. ..V 

uion moving the valve to the upper aeat and allowing 
>dy passage. This causes the main poppet valve to open 
Idjlt dTf 111 P t ’ C ” UFC ' w ^' en 1 *y*« n ’ Pressure drops below 
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The steel control cable 
that retains high altitude control sensitivity 


U-S-S American EQUI-TRACT Control Cable 
provides a steel cable in which the contraction and 
expansion differential between the airframe and 
the cable has been reduced, approximately 80%. 

With EQUI-TRACT Control Cable, compensa- 
tors are not necessary. No special prefabricated 
harness complicates handling and there are no spe- 
cial fittings to require attention. EQUI-TRACT 
Control Cables make possible simple and stand- 
ardized maintenance practices under the most 
difficult service conditions. 

Retention of high altitude control sensitivity 
posed a stiff problem. New and different cable 
constructions as well as composite designs were 
tried and tested. Various compensators were de- 
veloped but added precious weight. Steel is our 


business and we were convinced steel cable would 
solve the problem. 

Success rewarded our efforts. Practices were 
developed and followed which insured a product 
with a coefficient of expansion approximately that 
of the airframe. Here again wire making know- 
how solved a difficult problem. 

U S-S American EQUI-TRACT Control 
Cable has been put through its paces, and enthu- 
siastically accepted, by leading American aircraft 
builders. 

This new development in steel provides im- 
proved constant control sensitivity from sea level 
to high altitudes. Our engineers will gladly discuss 
the application of EQUI-TRACT Control Cables 
for your designs. 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 


The aim Guild^S 
On The A ir fU 

»»‘T IVIMI Ncl 


U S-S American “EQUI-TRACT” 
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GOES ANYWHERE! 


Two inches shorter, this new Thor air drill gives you n 
in less space. Light and perfectly balanced, its a "honey to handle” 
in even the most awkward places. On dozens of aircraft jobs its 
compact power means more and better work . . . with less fatigue. 

Design and construction improvements like this keep Thor 
pneumatic and electric tools in the lead for performance that keeps 
costs down and production up. Write today for Catalog 52-B. 
INDEPENDENT PNEUMATIC TOOL COMPANY 



pneumatic tools • Universal and high frequency electric tools* mining and contractors tools 
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• Nineteen years ago, Breeze pioneered the development of radio ignition shielding for 
aircraft engines. Today, Breeze products guard airline radio reception and transmission 
from interference wherever airliners fly in the service of the nation. From border to border 
and from coast to coast... on every air transport system in the 
United States... applications of Breeze Radio Ignition Shield- 
ing, Flexible Shielding Conduit and Fittings, and other parts 
aid in maintaining the dependable communications vital to 
airline operating efficiency. 

Against this background of performance. Breeze looks for- 
ward to the future with confidence ... a future in which the 
perfectly shielded circuits which Breeze products make pos- 
sible will find ever wider use in protecting the sensitive new 
electronic devices of the super-transports of tomorrow. 


fficr/wraticHS tytit;. 
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"with Gulf Lasupar Cutting Oil 


k 

we increased tool life and greatly 

> improved finish— says this Factory Manager 


GULF OIL CORPORATION • GULF REFINING COMPANY 

DIVISION SALES OFFICES : Boston • New York • Philadelphia • Pittsburgh • Atlanta • New Orleans • Houston • Louisville • Toledo 


demonstrate how this cutting oil can help you 
improve your machining practice. 

Gulf Lasupar Cutting Oil — and the other 
quality cutting oils in Gulf’s complete line — 
are available to you through 1200 warehouses 
located in 30 states from Maine to New 
Mexico. Write, wire, or phone your nearest 
Gulf office. 


"When we used another tfpe oil for reaming 
105 mm. gun tubes, we experienced swelling 
of wood-packed ^earners, and excessive heat.” 
says this Factory Manager. "Gulf Lasupar 
Cutting Oil reduced temperatures to an effi- 
cient range and helped us secure increased 
tool life and much better finish.” 


As in this prominent ordnance- plant, Gulf 
Lasupar Cutting Oil has set new standards of 
performance for tough jobs in hundreds of 
aircraft, armament, and munitions plants! 

Gulf Lasupar Cutting Oil may be the an- 
swer to your tough, hard-to-speed-up machin- 
ing operations — and to your requirements for 
an exceptionally fine finish on the work. Call 
in a Gulf Service Engineer today and let him 


GULF QUALITY CUTTING OILS 

Gulf Lasupar Cutting Oils A, B, and C 
Gulf Electro Cutting Oils A, B, and C 
Gulf M-L Cutting Oils A, B, and C 
Gulf Cut-Aid - Gulf Cutx B 
Gulf L. S. Cutting Base A and B 
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21 JEWEL ENCINE 

Like a fine watch, the Allison engine has a “21-jewel movement” 

assuring dependability and long life. The jewels are the major silver-plated 
and copper- lead cast sleeve-type bearings, which absorb terrific 
loads and high temperatures from shafts revolving 3,000 
times a minute. ★ Twenty years ago, Allison engineers 
pioneered the development of higher-precision 
sleeve-type bearings to enable engines to 
develop higher horsepower. Today, in- 
stalled in virtually every aircraft engine 
made in this country — as well as Allison — 

these bearings have made good at 

horsepowers far beyond the dreams 
of the Allison pioneers. ★ Now 
Allison bearings are available 
for other fine engines 
and machines to serve 
a world at peace. 


POWERED »Y ALLISON 

P-38— Lightning 
P-39—Airacobrd 
P-40 — IFarhawk 
A- 3 6 and P-31 A — Mustang 
P-63 — Kingcohra 
Approximately yopoo Allison engines 
have been buik for the above planes of 
the U. S. Army Air Forces. 


LIQUID - COOLED AIRCRAFT ENGINES 
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ADEL DUAL POWER PACKAGE actuates landing 
gear, wing flaps. ..efficiently, economically 


No need for light plane manufac- 
turers to go to the engineering and 
development expense of special 
hydraulic systems! No need to set 
up assembly lines and shop around 
for components. ADEL answers all 
these problems and more with a 
tried and proven DUAL POWER 
PACKAGE. Contains electric driven 
pump and fluid supply plus all 
controls necessary for a complete 
hydraulic system. 

This single compact unit comprises 
a 14 H. P. intermittent duty electric 


motor, gear pump, reservoir; ad- 
justable pressure relief valve, two 
thermal relief valves, by-pass valve, 
two check valves and two 4-way 
control valves. Ports — V4" thread. 
Dry weight 5'<4 lbs. Outside dimen- 
sions only 4"x5'x8". Recommended 
operating pressure 300 P. S. I. Cyl- 
inders, line supports and other ac- 
cessory equipment necessary to 
complete the hydraulic system are 
also available from ADEL. 

Priced for today's sharp pencil*, 
its low cost Is made possible by 


ADEL's years of experience in air- 
craft hydraulics plus the fact that 
thousands of units are now in pro- 
duction. The savings made possible 
by standardization are passed on 
to you. Further economy is provided 
by ease of installation, simplicity 
of servicing. Write today for com- 
plete information. 



ADEL PRECISION PRODUCTS CORP. • BURBANK, CALIF. • HUNTINGTON, W. VA. 


IATION, N01 




"Flying" in ice without leaving the ground . . . 



Icing propeller shoe* . . . hydraulic hose and line accei 
parts . . . bladder-type and bullet-sealing fuel cells . 
oil seals . . . over 80 rubber and synthetic rubber a 


All made by 8. F. Goodrich 


a - t 

TESTING ON A MOUNTAIN TOP 
HELPS B. F. GOODRICH 
BUILD BETTER DE-ICERS 


D E-ICERS have been tested in 
actual flight through icing 
conditions; they were tested in 
the B. F. Goodrich wind tunnel, 
for years the only refrigerated 
tunnel in this country. Through 
•all these tests, improvements in 
e made in nevt types . 
equipment. 

The scientists at B. F. Good- 
rich, however, felt a need for a 
natural observatory for continu- 
ing their experiments. They 
wanted to know the answer to 
many questions on the proper- 
ties of ice, and other data which 
could be more easily observed in 
an outdoor laboratory. 

So B. F. Goodrich looked for a 
"natural” laboratory . . . and 
found it on the 6,288-ft. summit 
of Mt. Washington. Winds up to 
231 m.p.h.! Icing conditions 
most of the winter. Besides that 


a U. S. Weather Bureau, staffed 
with expert observers was right 
at hand with exact information 
as to temperature, wind velocity, 
icing rate, density and type. 

,B. F. Goodrich erected a wing 
.section (mounted like a weather- 
vane so it always faced the wind) 
and installed experimental 
De-Icer models. Almost constant 
heavy icing conditions gave 
physicists an opportunity to ac- 
cumulate accurate data without 
leaving the ground. 

This is another example of the 
constant research that goes on 
. . . the constant fight B. F. Good- 
rich is waging against airplane 
icing. It’s another reason why B.F. 
Goodrich De-Icers are the best 
ice protection devices ever de- 
veloped for aircraft. The B. F. 
Goodrich Company, Aeronautical 
Division, Akrott, Ohio. 


B.E Goodrich 
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STROMBERG 

CARBURETOR RESEARCH 


• • • cancelled out gravity and inertia effects 
in aircraft carburetien 


Prior to adoption of the Strom berg* Injection 
complete plane maneuverability was impossibl 
momentary or continued “cuts” in engine pov 
The Stromberg Injection design eliminated iloa 
fuel level control previously used in carburetoi 
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THE GERMAN ECONOMIC PEACE 
HARD, SOFT. . . or WORKARLE? 


I T is not surprising that difficulties are being encoun- 
tered in spelling out the detailed terms of the German 
economic settlement. 

The problem is exceedingly complex. The German 
economy is more or less inextricably bound up with the 
economy of continental Europe. Before the war that area 
—excluding the United Kingdom, Ireland and Russia- 
accounted for approximately one-fourth of the world’s 
production, and for more than thirty-five per cent of 
world import and export trade. Germany’s production 
constituted almost one-third of the output of continental 
Europe. It is obvious that the decisions we make now 
concerning the future German economy will exert pro- 
found influence not only upon the economy of Europe 
but also upon that of the world. It is clearly not prac- 
ticable to plan for an expanding world economy unless 
provision is made for Europe generally to share in the 
development. 

Despite the magnitude and complexity of the problems 
involved, it is crucial that we and our Allies come to swift 
and decisive agreement. Such agreement is important 
both to world economic reconstruction, and as a demon- 
stration that those who won the war can reach accord on 
the terms of world economic rehabilitation. 

We shall accomplish little if we continue to debate in 
terms of adjectives. Yet most of the public discussion to 
date has centered around whether or not the economic 
settlement with Germany should be hard or soft. To make 
progress we must focus instead upon objectives. A good 
program is one that will promote our objectives— a bad 
program is one that will not 

What Are We Trying To Accomplish? 

Upon the economic objectives of the German peace 
settlement there is little fundamental debate. This is 
demonstrated by reference to a number of documents of 
recent release— the United States Directive to General 
Eisenhower of April 1945, the Report of the Tripartite 
Conference at Berlin of July, the Report of the American 
Advisors to the Office of Military Government of Sep- 
tember. The latter document stresses fundamental diffi- 
culties in developing a practical program for carrying 
out the objectives of the other two, but it does not ques- 
tion their formulation of aims. 

What are the objectives that we are seeking to forward: 
1. The disarmament of Germany. 

2. The elimination of German industries devoted pri- 
marily to armament production. 

3. The assessment of reparations to compensate those 
nations which have suffered losses from German ag- 


gression through direct war destruction and through 
the German policy of confiscating industrial equip- 
ment to her own use. 

How Far Are We Agreed on Procedure? 

There is also a wide measure of agreement upon de- 
tailed procedure for carrying out these objectives. No 
one, of course, questions the policy of confiscating 
German arms. Equally, there is agreement that German 
industry devoted directly to the production of war equip- 
ment should be confiscated or destroyed, and that con- 
trol measures should be instituted and sustained to 
prevent her from reconstituting such industries in the 
future. Since it is not practicable to prevent aircraft pro- 
duction and shipbuilding from being diverted to military 
use, these industries are included in the armament cate- 
gory. And similar reasoning generally extends the list 
of prohibited industries to ball bearings and abrasives. 

There is an additional category of German production 
which all of the Allied powers agree should be uprooted 
and permanently barred. It embraces all economic activ- 
ity which prewar Germany cultivated on an uneconomic 
basis through subsidy and other protection for the prime 
purpose of developing a self-sustaining economy to sup- 
port aggressive war. 

The major elements in this category are not difficult 
to define. A great German industry for the synthetic pro- 
duction of gasoline and other oil products from coal never 
operated upon an economic basis. The cost of such fuel 
products to prewar Germany averaged almost four times 
what it would have cost her to buy petroleum products 
in the world market. It is doubtful whether these plants 
could be operated postwar at a cost much below three 
times the world market price for competing petroleum 
products. 

A similar situation applies to German synthetic rubber 
production. In an attempt to free herself at least partially 
from dependence upon supply lines, she produced syn- 
thetic rubber at a cost at least double the world market 
purchase price. Similarly, she protected or otherwise 
subsidized a considerable agricultural production, par- 
ticularly in grains, for which her lands were so ill suited 
that Germans had to pay for German-grown wheat from 
three to four times the world market price. 

These are merely outstanding examples. The main- 
tenance of such activities in Germany constituted a drain 
upon the German economy rather than an advantage 
other than that of preserving a self-sufficiency necessary 
for war. Hence their elimination is clearly indicated, and 
generally subscribed to, though the job of defining a com- 
plete list is far from easy. 


What Is The Area of Dispute? 

Unfortunately, this total catalogue of agreed-upon 
measures is not sufficient to provide either adequate 
security against a resurgence of German militarism or 
satisfactory restitution to her European neighbors for 
Germany’s ruthless destruction of their industrial plant 
and equipment. To serve these two ends it is necessary 
to cut down the margin of German dominance in heavy 
industry— in steel, in electric power, in machine tools, 
and other industrial equipment Unless such steps are 
taken, Germany will emerge from the war with sufficient 
industrial power to provide a continuing and perhaps 
uncontrollable military threat; and we should be per- 
petuating a dominance that was developed, as a matter 
of German strategy, far beyond the requirements of her 
civilian domestic markets or the export potentials of 
normal trade. 

German steel capacity was built to a wartime peak of 
twenty-four million tons a year. Before the war she had 
accumulated a store of machine tools greater than that 
of the United States, and her present stock of some four 
or five million tons of such tools is second only to ours. 
There is little debate over the nec e ssity and justice of 
cutting down the margin of German dominance in heavy 
industry, particularly since it was built to its current 
levels through aggr e ssive economic warfare to serve as 
an instrument of actual warfare. It is recognized, too, 
that in this sector of the German economy will be found 
the most useful reparations in kind for the countries 
damaged by German aggression. 

The question is how much heavy industry and electric 
power equipment should be taken from Germany and 
transferred to others. The Russians, having experienced 
colossal war damage, are demanding very severe assess- 
ments. They talk of reducing postwar German steel 
capacity to three million tons annually. 

The United States inclines to assessments in this field 
of less extreme dimension— we have suggested leaving 
in Germany an annual steel capacity of from seven to 
ten million tons. We naturally are concerned lest action 
be taken that will cause a complete breakdown of the 
German economy. If this should happen while we main- 
tain occupational forces there, we should feel responsible 
for seeing that the Germans within our jurisdiction are 
provided with at least the means for subsistence. Further- 
more, both we and the British know that in the long run 
our peoples will not support control measures over Ger- 
many which go beyond our concepts of reasonable fair- 
ness consistent with security requirements. 

It is no part of our intention, as has been suggested 
by some, to provide for a German economy that will 
serve as a buffer against Russian expansion. We know, 
however, that our weakest course would be to commit 
ourselves now to continuing control measures which our 
people would later repudiate as falling outside demo- 
cratic concepts of justice. On this issue we cannot, and 
should not, compromise. 

How Can We Resolve Our Differences? 

The best chance for resolving the differences which 
have appeared between the Russian position on the one 
hand and the American and the British position on the 


other lies in making a sharper distinction than has ap- 
peared in current discussion between long-term and 
short-term control decisions. All of us are agreed upon 
the policy of wiping out German military production and 
that part of German economic activity which has been 
run at economic loss to provide for a national self-suffi- 
ciency useful only for war purposes. But we are unwill- 
ing to enter into long-term commitments for holding 
down those parts of the German economy that do not 
constitute a war threat. That would unduly penalize 
future generations of Germans and drag down the whole 
economy of continental Europe. 

It should be possible to reach agreement that measures 
for cutting down German heavy industries and power- 
generating facilities are immediate measures, and that 
no attempt will be made to sustain such controls over 
an extended period. If part of the German establishment 
in these fields is transferred to countries whose manu- 
facturing resources have been damaged by German ag- 
gression, it can serve the purpose of effecting a reasonable 
balance without destroying utterly incentives for a new 
generation of Germans to improve by peaceful methods 
their status in a peacetime world. 

Such a program is consistent with the concept of build- 
ing a healthy and balanced European economy in which 
general economic interdependence provides one of the 
essential safeguards against a resurgence of German mili- 
tarism. We must still face the problem of agreeing upon 
how far the non-armament segments of German indus- 
try can be cut back at the present juncture without lead- 
ing to disastrous breakdown with its resultant chaos. 
Such definition, though formidably difficult, should not 
be beyond the capacities of the nations whose combined 
might brought victory, and who have the strongest of 
incentives for devising a lasting peace. 

The key to agreement lies in each of us doing his best 
to understand the position of the other. Russia must 
recognize that we cannot get our people to subscribe to 
the permanent repression of a European economy which 
would deny to millions of people any hope of normal 
economic betterment We should try to understand 
Russia's conviction that she is entitled immediately to 
reimburse herself for her war losses by drawing upon 
the German industrial establishment that still exists. It 
will help to resolve our differences if we separate in our 
thinking steps that require permanent controls from 
those which are merely temporary expedients. 

Neither of us will be forwarding our ultimate and com- 
mon objectives if we impose controls that blight the 
development of so large and important a segment of 
the world as continental Europe. In such a blight lies 
the germ of a Third World War. 



President, McGraw-Hill Publishing Co., Inc. 


They Must Remember Hiroshima 


I n THE course of recent hearings conducted by a 
Congressional appropriations committee, the chief 
of one of the important branches of our military 
aviation services was reminded that the United States 
was a “bankrupt nation”. Whether or not the Con- 
gressman was right is for the economists to decide. 
But one thing is clear — the gentleman from Capitol Hill 
had forgotten Hiroshima. 

It might not be too serious if only a single Congress- 
man had forgotten about the war and about the manner 
of its ending, but there is cause for genuine alarm in 
the eagerness of the American people to lay aside their 
weapons and to depend wholly upon statesmanship to 
settle the differences that always will arise among 
nations. 

The difficulty arises from the fact that the human 
mind finds it almost impossible to comprehend the tempo 
of technological development and the magnitude of the 
forces mankind now commands. We cannot turn the 
clock back to the days when wars were fought with 
bows and arrows. And we cannot go backward even to 
the time when we depended upon our brother nations 
to hold off the enemy until we were ready to meet him. 

Appraisal of the technological achievements of our 
enemies makes one shudder. In many areas of endeavor 
the Germans were well ahead. As you look over the long 
list of their accomplishments you find example after 
example of highly perfected weapons misused through 
the sheer stupidity of one-man government. The fact 
that we do have and can have the most effective weapons 
in the world doesn’t mean we always will have them. 

I t is easy to understand the attitude of some Con- 
gressmen and many taxpayers. We have airplanes 
and aviation equipment running out of our ears. But 
what most people do not understand is that almost all 
of it is hopelessly obsolete in terms of onrushing technical 
developments. If we pause even for an instant we will 
lose our leadership. At the moment we are so far ahead 
that we could impose our will upon the entire world, 
but this we do not choose to do. Since we are committed 
to this commendable course of nonimposition, we have 
no choice but to keep so far ahead in our technology 
that our strength continues to be respected. Weapons 
cannot be outlawed by weaklings. 

It is true that poison gas was outlawed successfully 
during the recent war. But it was not by common con- 
sent of the participants. It was because of the simple 
fact that we had more of it than our enemies possessed, 
that ours was more deadly and was available in strategic 
locations. Our enemies knew and feared the achieve- 
ments of our Chemical Warfare Service. It would be 

AVIATION, November, 1945 


naive to assume that Germany and Japan refrained from 
using gas because it was outlawed. 

Now we have created a weapon even more deadly 
than gas, and this weapon marks but a beginning of a 
new chapter in the affairs of men. To extend the range 
and effectiveness of that new weapon and to support 
its use in warfare, we must employ aircraft. But these 
may not be the same type used to carry it in the recent 
war. Atomic bombs can be carried in much smaller 
craft, even in those without crews. But larger aircraft 
will be needed for many missions, as well as to carry, 
ready for launching, the uninhabited aircraft that carry 
the atomic bombs, also to service the bases from which 
the uninhabited aircraft operate, and for many other 
purposes. Tactical uses will change the composition of 
future air forces, but all types of aircraft will be needed. 
Only the proportions of each type will change. 

A ro so, if we desire to avert complete destruction we 
must be willing to foot the bill for continuous 
research, development, pilot line production, and tactical 
utilization of all types of weapons. No degree of relative 
bankruptcy must prevent us from preserving our 
government and industry research and development 
organizations. Plant capacity to retain sufficient manu- 
facturing know-how, capable of instant expansion, must 
be maintained. And the wherewithal for continuous 
tactical development and evaluation must be provided 
for our armed services. 

The suggested cuts in aircraft appropriations sub- 
mitted to Congress by the President are much too drastic 
to keep the industry alive and effective as an important 
factor in our national security. Unless we face that fact 
now and raise our sights, we will return to our prewar 
position as a third or fourth rate nation in aviation. 

If the cost seems like a high insurance premium to 
pay for our continued secure existence, we should re- 
member that our nation also needs full employment. It 
is far better to give our citizens the jobs they will 
demand under a system of free enterprise than to let 
them rake leaves at the taxpayers’ expense. 

When our Congress and the people scan future appro- 
priation bills they must bear these facts in mind. They 
must heed the stern warning sounded in General Mar- 
shall’s recent report. They must evaluate the cost in 
terms of self preservation and national prosperity. And 
they must remember Hiroshima. 

<£"• 
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By NEIL M. BERBOTH. Development Dir.. Fairchild Engine S Airplane Co. 

With this guide, manufacturers and distributors, as well as indi- 
vidual owners, may determine accurately the operating expenses 
of any craft over any given period of utilization. 



V ery few, if any, plane owners or 
potential owners know the ac- 
tual cost of owning and operat- 
ing a personal plane. But they do 
know that it’s high — too high. General- 
ities regarding cost factors are kicked 
around every day in the shop, drafting 
room, office, on the flight line, and in 
the cockpit. Pretty soon someone wond- 
ers why nobody ever thought up a 
simple way of calculating the detailed 
operating costs of any given airplane. 
Someone else mutters something about 
"variables”, then everyone starts talk- 
ing about the weather. But the sub- 
ject shouldn't be dropped so readily. 

That little item of expense, in rela- 
tion to utility, will pretty much deter- 
mine the amount of personal flying that 
will be done. An understanding of the 
elements that comprise operating costs 
should make for the designing of better 
and cheaper airplanes, help the sales- 
man present the airplane to the poten- 
tial buyer more intelligently and, fin- 
ally, help the customer select his craft 
A precise method of calculating oper- 
ating costs for light aircraft is needed — 
a method that will reduce the many 
variables to simple factors which will 
enable the determination of costs under 
all possible circumstances. A sug- 
gested method has been developed 
which, while presented as an equation 
for determining costs of personally- 
owned aircraft, is also applicable to 
company-owned planes with but ' a 
slight variation in the formula. 
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There are several types of specific 
costs which go to make up total operat- 
ing expense. These are : Fuel and oil, 
maintenance and repair, hangar rentals, 
insurance, and depreciation. 

We’ll start building our formula by 
reducing fuel, oil, and maintenance 
costs to a common denominator of dol- 
lars per hp. hr., since these costs are 
the only ones that vary with the number 
of hours you fly. In this way all you 
have to do is know the horsepower of 
a ship and how many hours it will be 
flown and you can then tell how much 
it will cost you for gas, oil, and mainte- 
nance for a year's flying. Add this 
sum to the more or less fixed costs of 
the other items and you get the total 

The cost of 73 and 80 octane fuel 
varies generally from 24 to 330 per 
gal. throughout the nation, with the 
national average being 27* per gal. or 
4.50 per lb., according to a major oil 
company. The cost of oil also varies, 
with the national average being ap- 
proximately $1.30 per gal., or 17.330 
per lb., according to the same source. 

Fuel and oil consumption usually 
varies with the kind of engine and the 
horsepower you pull for cruising. Most 
of our light plane engines will give a 
fuel consumption of .52 lb./hp.hr. and 
since most of our flying is done at 
cruising horsepowers we’ll take that 
figure as representative of the average. 
Similarly, the figure .0055 lb./hp.hr. 
has been taken as the figure for aver- 
age oil consumption, further substan- 
tiated by the results of a survey of 518 
light airplanes made by CAA in 1942. 

With the foregoing constants, the 
fuel and oil cost in dollars/hp.hr. is 
then : 

Fuel and oil cost in dollars/hp.hr. 

= (.52 x .045) + (.0055 x 

.1733) = $0.0243/hp.hr. 

If you cruise your plane at 50 hp. 
that’s about $1.21 for fuel and oil every 
hour you fly, or approximately $181 
per year for 150 hr. flying. 

The cost of maintenance and re- 
placement parts can vary considerably, 
depending, among other things, upon 
CAA regulations governing inspection 
periods and upon the care given the 
airplane. In developing a cost factor 
we’ll assume that reasonably good care 
will be given the airplane under all 
conditions, that the airplane will be 
stored in a hangar when not in use for 
long periods, and that ample insur- 
ance coverage will be maintained, cov- 
ering crash repairs and replacements. 

Even though under the amended 
Civil Air Regulations the plane owner 
is legally bound to have his aircraft 
inspected only once a year and keep it 
airworthy, for our purposes we are 
going to assume that most owners will 
consider their necks worth the few 


extra dollars necessary to have the 20 
and 50 hr. engine checks, 100-hr. in- 
spections, 500-hr. engine overhaul, and 
the major airframe overhaul after 5 
yr. of operation. 

Cost averages were taken for the 
above operations for aircraft, ranging 
from 65 to 250 lip. In translating 
total costs for the many operations 
over long periods of time into dollars/ 
hp.hr., the effect of weight relationship 
to horsepower is considered, since the 
cost factor includes airframe mainte- 
nance cost. Accordingly, costs were 
considered for aircraft with varying 
power loadings and varying useful load 
ratios. The effect of a major airframe 
overhaul is not included in the mainte- 
nance cost factor for the first year of 
operation of a new plane, but it is 
included on a sliding scale for the sec- 
ond, third, fourth, and fifth years of 
operation. The result will be an in- 
crease in maintenance costs each year 
as the plane grows older. 

Although the owner may not keep 
his airplane for a full 5 yr. And thus 
not incur the actual expense of a major 
airframe overhaul, the airplane's re- 
sale value decreases with each year it 
gets closer to the overhaul. Conse- 
quently this cost effect must he consid- 
ered, cither as an increasing mainte- 
nance cost or as a higher depreciation 
cost factor. It is more technically cor- 
rect to consider it as a maintenance 



tenancc, repairs, and replacement parts 

1st yr. of operation; $0.0134/hp.hr. 
2nd yr. of operation; $0.0175/hp.hr. 
3rd yr. of operation ; $0.0216/hp.hr. 
4th yr. of operation ; $0.0257/hp.hr. 
5th yr. of operation ; $0.0298/hp.hr. 


Again at 50 hp. for cruising it would 
cost you about 670 per hour for main- 
tenance, repairs, and parts. That’s 
about $100 a year for 150 hr. flying. 

Hangar rental is an imponderable, 
the cost of which is practically impos- 
sible of definition in the strictest sense. 
Many plane owners will not hangar 
their airplanes. Others who do will 
find themselves charged upon a variety 
of bases, usually having some relation 
to the size of the airplane. In deter- 
mining the hangar rental cost factor, 
average costs of prewar hangar rentals 
in various parts of the country were 
considered, together with acceptance 
of the probability that the size of the 
airplane will generally dictate the 
hangar rental. Since seating capacity 
is usually the simplest indicator of air- 
plane size, this means is taken of estab- 
lishing the relationship of size and 
rental charges. The resulting factor is 
then : 

Hangar rental in dollars/year = 
number of passenger seats X $90. 

This would result in a cost of $15 
per month or $180 per year for han- 
garing a light two-place airplane, 
which is the national average. How- 
ever, if you are calculating the cost 
of a particular airplane and your han- 
gar rental is a little different from 
this factor, the actual figure can be 
substituted in the formula. 

Data supplied by the Civil Aeronau- 
tics Authority shows that the average 
life of all non-military private aircraft 
at the close of. 1938, including destruc- 
tion, was 7.4 yr. Although on first 
thought this may seem a little too long 
a period over which to depreciate an 
airplane, considering obsolescence and 
an active new plane market, closer 
examination reveals tliat it may be 
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accepted as a reasonably sound’ basis 
for calculating depreciation. 

Market studies have shown that the 
percentage of potential plane owners 
who can afford to own and operate a 
second - hand airplane overshadows 
those who can afford a new airplane 
in the approximate ratio of 7 to 1 ; and 
in addition it’s evidenced that a large 
proportion of those who have a strong 
desire to own an airplane are among 
those many who can only afford a 
second-hand plane. This may be ex- 
pected to have the effect of reducing 
the rate of depreciation and lengthen- 
ing the active life of the airplane. 

It is true that the prices of second- 
hand airplanes today reflect little if 
any depreciation, but this is a condi- 
tion brought about by the war and 
should be nullified as soon as new air- 
planes are produced in quantity. 

The cost formula is based upon the 
first 5 yr. of operation, up to the esti- 
mated time of major airframe overhaul. 
Using 7.4 yr. as a reasonably good 
estimate of the active life of the aver- 
age light airplane and allowing for a 
32.5% residual value at the end of 5 
yr. for the remaining 2.4 yr. of active 
life, the depreciation rate would be 
13.5% of original selling price per 
year for 5 yr. This can be expressed 
in the formula as: 

Depreciation = original selling price 
(C) X .135. This means that a $2,000 
lightplane would decrease in resale 
value at the rate of about $270 per 
year. 

Insurance rates were reduced re- 
cently. It is probable that they will 
change from time to time in the future, 
depending upon the accident rate and 
how much the insurance companies 
have to pay out. in damages per dollar 
of premium received. This means that 


TABLE II— Cost Comparison 



the figures used in our formula must 
be changed when necessary in order 
to yield accurate results. Rates in- 
cluded in these formulas are for hull 
insurance, public liability and prop- 
erty damage, and passenger liability. 

As quoted by a major insurance 
company, those for hull insurance are : 
Aircraft under 2,000 lb. empty weight, 
$12.50 per $100 of insured value, and 
aircraft over 2,000 lb. empty weight, 
$10.50 per $100 of insured value. It 
must be remembered that there are 
various types of hull insurance cover- 
age at varying rates. The type for 
which prices are quoted specifies that 
the insured value for the first year is 
100% of original selling price and for 
the second year 80%. For succeeding 
years, through the fifth year, the in- 
sured value is 15% less each year. This 
makes the hull insurance rate fit into 
the formula as: 

.125 X selling price X depreciation 

Public liability is quoted at $25 per 
year for $5,000 coverage, and property 
damage at $20 a year for the same cov- 
erage, making a combined total cost of 
$45. Passenger liability is quoted as 
follows : 

2- Place aircraft, one passenger — 
$35 per yr. 

3- Place aircraft, two passengers — 
$55 per yr. 

4- Place aircraft, three passengers 
— $70 per yr. 

5- Place aircraft, four passengers 
— $85 per yr. 

For each additional passenger capac- 
ity over four: $15 per passenger per 
year. 

In order to simplify the application 
of the above figures for the formula, 
a rule of thumb was adopted whereby 

the rate was assumed as being $17.50 
per year per passenger capacity. 





There are two underwriting groups 
offering insurance to the private flyer 
— the mutuals and the stock companies. 
Each possesses certain advantages and 
disadvantages, depending upon the cir- 
cumstances, so you should investigate 
the alternate plans to determine the one 
most satisfactory to your particular 
case. The rates used here are repre- 
sentative of what the cost is at the 
present time under average circum- 
stances. 

Applying them to a new two-place 
airplane costing $2,000, the annual in- 
surance cost for complete coverage 
would be $330. We all know that this 
rate is very high when compared to 
the average automobile rate, and often 
prohibitive for the average private 
pilot. The only thing we can hope for 
is that improvement in airplane design 
plus more careful flying will so de- 
crease the accident rates that lower 
insurance costs will be forthcoming. 
The insurance companies will be watch- 
ing accident trends very carefully dur- 
ing the next year. 

Using the example plane previously 
mentioned — a two-place craft cruising 
at 80 mph. with 50 hp. and costing 
$2,000 — the annual operating cost ac- 
cording to our formula would be ap- 
proximately $1,061 for 150 hr. flying, 
as follows: 

Fuel & oil cost $181.00 

Maintenance, repair & re- 
placement parts cost. . 100.00 

Hangar rental 180.00 

Depreciation 270.00 

Insurance 330.00 

Total annual cost (150 

hr.) $1,061.00 

Total cost per hr 7.08 

If you operated the same airplane 
250 hr. in a year, the total annual cost 
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would be $1,259 or $5.03 per hour, 
clearly showing the important effect 
annual utilization has on hourly oper- 
ating costs. This is because three of 
the heaviest costs — hangar rental, de- 
preciation, and insurance— are fixed, 
regardless of the number of hours the 
airplane is used. 

Fitting the pieces together, the 
formula shown in Table I represents 
the simplest and most flexible method 
possible for determining operating 
costs under variable conditions. It’s 
not nearly so complicated as it looks. 
A pencil, paper, and 15 min. are all 
that are necesary to find the cost of 
operating a given airplane, if you 
know the passenger capacity, cruising 
speed, cruising horsepower, and selling 
price. 

To reduce the process to its simplest 
terms (for those who do not like mathe- 
matical formulas), here’s what to do: 
Add fuel and oil costs per hp.hr. 
(.0243) and maintenance cost per hp.- 
hr., which varies with the age of the 
airplane. Multiply this sum by the 
cruising hp. of the airplane. Then 
multiply the answer by the number of 
hours flown per year. Add to this total 
the annual hangar rental cost, which is 
the number of passenger seats multi- 
plied by $90 if you don’t have a spe- 
cific cost; depreciation, which is the 
selling price of the airplane multiplied 
by .135; and the insurance cost. To 
get insurance cost add $45, the sum of 
the number of passenger scats multi- 
plied by $17.50 and the sum of $.125 
multiplied by the insured value of the 

In order to determine the factors 
which have a controlling influence upon 
operating costs we have selected five 
three-place aircraft, all of which have 
the same payload, the same range, and 
the same cruising speed. Each air- 
craft differs from the other in design 
only, principally with regard to wing 
design and location, landing gear type, 
and engine location. They are the five 
aircraft developed for study by Ralph 
H. Upson in Part II of his series “De- 
signing Tomorrow’s Personal Plane,” 
July, 1945, Aviation. Their principal 
characteristics and operating costs are 
shown herewith in Table II. 

The selling price of each airplane 
was calculated in the same way, using 
the same constants for engine costs, 
purchased material and parts costs, 
labor and tooling costs, overhead costs, 
profit margin, and dealer discount. 
From the standpoint of selling price. 
Airplane C, the cantilever low-wing 
tractor with fixed conventional gear, is 
the cheapest to build and sell by a con- 
siderable margin, especially over the 
more conventional high-wing types. 

However, Airplane B would actually 
be the cheapest to own and operate 


even though it would cost more to buy. 
Though you have to pay a few dollars 
more for that retractable gear, the air- 
plane will, in the long run, cost less 
because it will achieve the same per- 
formance with considerably less power 
output, resulting in less fuel, oil, and 
maintenance costs. 

While Airplane A would never 
equal the cost efficiency of Airplane B, 
after 300 hr. of operation it is more 
economical than Airplane C even 
though its initial cost is considerably 
higher. This shows that the Charter 
service operator would benefit sub- 
stantially by operating the more effi- 
cient airplanes, since his annual utili- 
zation is usually considerably higher 
than that of the private owner. The 
high-wing conventional tractor and 
pusher designs, Types D and E, are 
easily the most inefficient from an op- 
erating cost standpoint. 

The comparison of these five air- 
craft indicates that the most important 
factor controlling cost is design effi- 
ciency. Improved design, with an eye 
to cost efficiency, is essential to the 
reduction of high owning and operating 



Such improvement should be aimed 
at reducing the airframe weight and 
horsepower necessary to accomplish 
the job required, resulting in less labor, 
tooling, and material. This will make 
possible a reduction in maintenance 
and fuel costs and a lower selling price 
with a consequent reduction in the cost 
of insurance and depreciation. 

Improvements may also be hoped for 
in fuel costs, insurance rates, and hang- 
ar rentals. For example, if the same 
fuels could be used in aircraft engines 
as are used in automobile engines, fuel 
cost per year for our example airplane 
cruising at 50 hp. would drop from 
$181 to $137 for 150 hr. flying. Intro- 
duction and use of the T-hangar 
should lead to lower hangar costs, 
especially when such hangars are pro- 
duced in quantities permitting the use 
of mass production techniques. Insur- 
ance rates, as stated before, will de- 
pend upon the safety record of personal 
owners and fixed base operators alike. 

Analysis of the various factors con- 
trolling cost of light airplane opera- 
tion has spotlighted another significant 
fact, the understanding of which can 
be of use in the development and sales 
planning of future personal aircraft. 
A lightplane with low initial cost will 
often be the logical choice for the flyer 
using it for limited pleasure transpor- 
tation on a limited budget, where an- 
nual dollar outlay is the principal cost 

On the other hand, a lightplane with 
substantially higher initial cost but 
with greater performance may often 
show a lower per-mile cost than the 
less expensive plane, making the higher 
priced plane more efficient for business 
transportation purposes to both the 
personal owner and the charter opera- 

Market surveys have shown that a 
substantial lightplane market potential 
exists in our nation, providing that 
utility can be increased and that an- 
nual operating expense can be as low 
as 40% of original selling price. This 
stresses the importance of materially 
decreasing operating cost of lightplanes 
in the coming postwar years. 
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Flexible sales arrangements with large retail department stores opens new 
distribution outlets to aircraft, parts, and accessory producers 
and to individual fixed base operators. So now it's — 

SELL AIRPLANES OVER THE COUNTER 


T he growing wave of publicity 
arising from the increasing 
number of large department 
store ticups with aircraft manufactur- 
ers and distributors has raised two 
questions important to personal plane 
production and sale. 

First, will such connections actually 
boost the long-range distribution of 
lightplanes — can they become a perma- 
nent association of value to the indus- 
try? 

Second, will they be of benefit to the 
fixed base operators, those who have 
been the foundation of the personal 
plane distribution system? 

In both cases the answer can be in 
the affirmative for, as the pattern is de- 
veloping, tying up with organizations 
built on merchandising know-how can 
be of material assistance to the air- 
craft industry all the way from the 
manufacturer to the individual dealer. 
The aircraft industry has much to gain 
and little, if anything, to lose if the 

erly established and followed up. 

Three basic types of permanent de- 
partment store deals have developed 
thus far, and in each case they supple- 





ment rather than supplant the always- 
necessary work done at the airport 

One type, that of a straight dealer- 
ship under a manufacturer's regular 
distributor, is that exemplified by 
Marshall Field & Co. in Chicago. Here 
the department store has been ap- 
pointed Ercoupc dealer by Engineering 
& Research Corp.’s mid-western dis- 
tributor, Parks Aircraft Sales Co. 

Under such a setup, the department 
store uses its display and sales tech- 
niques to get the prospective customer 
ready, willing, and able to make the 
necessary visit to the distributor’s base 
of operations, where he can be gotten 
into a plane for the always-essential 
demonstration flight. Having the store 
as a dealer, and thus with a continuing 
interest in making sales, makes the ar- 
rangement more than a downtown 

A similar arrangement has been 
made by Tufts-Edgecomb, Chicago dis- 
tributors for Piper Aircraft, in which 
Mandel Bros, department store has 
been appointed a dealer. The Piper 
distributor will continue to provide 
flight instruction, service, and hangar 



An additional tie-up is planned for 
this month with a large Richmond, Va., 
department store by the Piper distribu- 
tor in that area. 

Another type is that in which the 
department store is made a sub-dealer, 
as is the case in New York City where 
the John Wanamaker organization is 
affiliated with Safair, Inc., metropoli- 
tan area distributor for Piper. 

Under this arrangement the distribu- 
tor maintains trained sales personnel 
at the permanent display — in this case 
comprising a Skycycle craft mounted 
atop S-ft. high pedestals in a broad 
main aisle at the base of a wide stair- 
way, at the top of which are set a J-3 
Trainer and a Super Cruiser. Such a 

ment for the participating store, since 
allocation of space is the major factor. 
And even this is held to a low point, 
since there is adequate headroom under 
the wings of the centrally-located 
single-place plane, and one wing of 
each of the other two models extends 
out over the railing of the balcony on 
which they are located. Thus the 
planes arc arranged so as to catch the 
eyes of a maximum number of patrons 





Although the final selling pattern has 
not yet been worked out — it can only 
be completed with more experience — 
the department store expects to have 
fixed fee service and overhaul charges. 
In the matter of engine overhaul, for 
example, it is planned to have a fixed- 
fee arrangement which would, so far 
as the owner is concerned, mean simply 
a complete engine change which would 
mean a matter of hours rather than 
days that his craft would be out of 

Macy’s expects to have similar air- 
craft sales and service tie-ups with 
Ercoupe in other areas where it has 
affiliated stores — Newark, N. J.; At- 
lanta, Ga.; Toledo, Ohio; and possibly 
at San Francisco, Calif. 

In addition to these sales outlets 
which are planned as permanent mer- 
chandising programs, many temporary 
displays — which might easily become 



permanent — are being planned for the 
near future. Macauley Adams Asso- 
ciates, of New York City, has just 
arranged with Ercoupe for one to two- 
week displays in 40 to 50 cities, begin- 
ning with Boston, Philadelphia, Buf- 
falo, and Joliet, 111. 

From the standpoint of both aircraft 
manufacturers and distributors, as well 
as parts and accessory producers, it 
would appear that either temporary or 
permanent connections with large well- 
established retail organizations can be 
of material benefit in many ways, for 
not only is extremely valuable show- 
room space thus acquired, but associa- 
tion with merchandising know-how 
can't help but have a lasting effect. 
Too, the flexibility of such connections 
makes them easily adaptable to local 
conditions, either when established by 
the manufacturer or by the individual 
aircraft dealer. 


by department stores is this eye-catcher by 
plan was announced, with three nearby bred 


without taking up the floor space nor- 
mally required by aircraft. 

Safair officials feel that having the 
store as a subdistributor is a very ef- 
ficient means of lining up prospects, 
pointing out that “a department store 
is the ideal place to repeatedly expose 
people to the planes — expose them 
enough so that eventually they’ll come 
to the airport and get in a plane for a 
demonstration flight, which means 
they’re more than half sold.” 

The third type of distribution tieup 
is that where a major department store 
works directly with the manufacturer, 
cooperating with already-established 
local dealers located at airports. Such 
is the setup just established with 
Ercoupe by R. H. Macy & Co. in New 
York City. 

Here the retail merchandising or- 
ganization has established a display and 
has provided trained sales personnel to 
staff it. Contracts have thus far been 
worked out with four Ercoupe dealers 
at nearby fields where demonstration 
flights and "sales closing” work will be 
done. These dealers will also take care 
of flight instruction, hangaring, and 
service work at the fields, although all 
arrangements for these items can be 
made directly with the store, which also 
has worked out time-payment plans. 

It is in every sense a cooperative ven- 
ture, Macy Vice-Pres. Elliott Walter 
told Aviation — a cooperative venture 
with the established fixed base oper- 
ators. "We can," he said, “do the pre- 
selling here at the store, complementing 
the efforts of the operators at the 
fields. It is a two-way affair.” 

It is interesting to note that twelve 
planes were sold the first day the 
“Flight Deck” was open. 
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Money Mounting 
and Carry-On" 




With Ready 
It's "Cash 


By RAYMOND L. HOADLEY, Financial Edita,, "Aviation" 

Our industry is accumlating financial wherewithal in the form of 
tax savings, refunds, and termination payments. And with favorable 
legislation now smoothing the path ahead, we can look for a strong 
drive to build— and consolidate— earning power. 


M illions of dollars in ready 
cash are coming into the cof- 
fers of aircraft companies over 
the next few months in tax savings 
and refunds — to aid the industry in 
hurdling its difficult reconstruction 
problems and to provide funds for pro- 
grams involving new developments and 
the expansion of civilian markets. 

The Tax Adjustment Act of 1945 
probably didn’t mean much to the aver- 
age taxpayer, but it means a lot to the 
aircraft industry. 

Fact is that although the industry’s 
$20,000,000,000 war volume has sud- 
denly vanished like the bursting of a 
big soap bubble, the cash positions 
of aircraft companies continue to im- 
prove — a far cry from the postwar 
bankruptcy once so generally feared. 

New tax legislation already on the 
books and other tax laws now pending 
are playing an important part in this 
enhanced financial picture for the in- 
dustry. So the aircraft tax situation, 
present and prospective, merits the 
careful consideration of everyone in- 
terested in aviation. 

The Tax Adjustment Act is worth 
$5,000,000,000 to American business. 
Let’s see, accordingly, how the aircraft 
industry comes off: 

Beginning with the 1946 tax year the 
excess-profits exemption will be 
boosted to $25,000 from $10,000. This 
provision doesn’t mean much to the 
industry, except possibly some of its 
smallest units. And anyway, it may 


prove a dud as a relief factor, since 
the excess profits tax may be wiped 
off the books in pending tax legisla- 

In the next provision, however, we 
begin to strike gold. Under the war tax 
laws, corporations earning in excess of 
their normal prewar profits paid an 
excess profits tax of 95%, but were 
entitled to a postwar refund of 10% of 
the tax paid. 

This was represented by non-interest 
bearing government notes not redeem- 
able for from 2 to 5 yr. after the end 
of the war. The 1945 adjustment meas- 
ure speeded up the payments by pro- 
viding that refunds due on 1942 and 
1943 taxes be paid, at the taxpayer’s 
option, on or after Jan. 1, 1946. Fur- 
thermore, it provided that the re- 
fund applicable to 1944 taxes, and 
payable in 1945, be taken up currently. 

For a hypothetical case, assume that 
the John Doe Aircraft Corp. reported 
an excess profits tax liability of $1,- 
000,000 for 1944. It paid the first 
quarterly installment of $250,000 on 
Mar. 15 and a like amount on June 
15. Under the old law, the company 
would, when it completed its payments 
for the year, get a credit of 10 percent 
or $100,000 in government notes due 
several years after V-J Day. 

Under the new law the company 
used half of the credit to reduce its 
September tax installment to $200,000 
and will do the same in December. It 
will get no credit notes. And next 


year it will pay only $225,000 a quar- 
ter. assuming an equal tax liability for 
1945. In addition, of course, the John 
Doe Aircraft Corp. will substantially 
increase its cash funds on Jan. 1, 1946, 
by cashing in on its postwar credits 
of, say, $200,000 for 1942 and 1943. 

Thus it is that the corporations 
which paid the highest excess profits 
taxes during the war will get the big- 
gest refunds. And that means the air- 
craft industry. Here are some of the 
refunds that were due companies in 
the industry at the end of 1944 : Boe- 
ing, $8,000,000; Curtiss- Wright, $16,- 
600,000; Bendix, $14,100,000; Martin, 
$8,600,000; Douglas Co. $7,000,000; 
North American Aviation, $6,700,000; 
Lockheed, $5,700,000; Grumman, $5,- 
500,000; United Aircraft, $4,200,000; 
and Consolidated Vultee, $2,100,000. 
This is all "conversion money" that the 
industry can get now instead of waiting 
several years for it. 

Speeded up cash payment benefits of 
the 1945 revenue act do not stop with 
the 10 percent refund. There is also 
the matter of possible carry-backs and 
adjusted amortization claims. Early in 
the war, when the wartime tax laws 
were being written, industry clamored 
for the right to set up reserves to cover 
such costs of war operations as de- 
ferred maintenance, reconversion, etc. 

Congress and the Administration 
agreed that all such expenses were 
properly war costs and chargeable to 
profits. But the Treasury opposed such 
deductions because of the difficulty of 
estimating such costs years in ad- 
vance. Instead, it offered the carry- 
back provisions to compensate industry. 
Briefly, the carry-back provision states 
that companies can receive refunds re- 
sulting from carrying back to tax re- 
turns of prior years the net operating 
losses incurred in the current year. 
Present prospects are that the carry- 
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back provision will be retained through 
1946 even though the excess profits 
tax is abolished at the end of 1945. 

The aircraft industry appears bound 
to experience a sharp recession in earn- 
ings next year. Under the law, a com- 
pany whose earnings fall below its 
excess profits credit may apply or carry 
back the unused portion of its credit 
to the second previous year, add it 
to the credit for that year, recompute 
its tax, and get a refund. If all the 
unused credit is not thus used, the re- 
mainder may be applied to the subse- 
quent year in the same way. If opera- 
tions result in a deficit, this deficit may 
be similarly carried back. 

Normally no refund would be made 

counts were" finally audited. However, 
the law now provides for payment of 
the ref aid within 90 days without the 
comp) ,te audit. 

Naturally, the carry-back will bene- 
fit some companies more than others. 
One company, for example, expects to 
sustain operating losses in both 1946 
and 1947. That company will be aided 
substantially by the carry-back pro- 
vision. Some other aircraft companies 
that expect moderate profits next year 
wouldn’t receive much, if any, aid. 

Douglas and United Aircraft are two 
companies which had high enough 
"bases” of normal prewar earnings to 
be in line for refunds. Douglas, it is 
estimated by the Wall Street Journal, 
should begin to get refunds if 1946 
profits dip below $9,000,000. The corn- 


something like $1,700,000,000 for all 
industry. The aircraft industry will, 
of course, figure heavily in this total. 

For example, Lockheed’s unamor- 
tized war plant balance at the end of 
1944 was around $11,900,000. If the 
company elects to speed up amortiza- 
tion it appears to be in a position to 
collect more than $5,000,000 in re- 
funds. Likewise, the latest balance 
sheet figures available indicate that 
Curtiss-Wright could claim more than 
$4,000,000, and Consolidated Vultee 
something like $5,000,000. 

Repeal of the excess profits tax will 
be welcomed by the aircraft producers. 
But if the repeal is effective as of Jan. 
1, 1946 — as expected when this was 
written — it will not be of as much aid 
as it would if the tax were also taken 
off 1945 earnings. However, there are 
some companies, with big backlogs, 
whose 1946 earnings might be aided 
considerably by elimination of this war 

* All in all, it will be seen that tax re- 
funds, together with termination pay- 
ments, will bring a steady flow of cash 
to the industry over the next few 
months. Granted, it’s one thing to have 
a comfortable cash position, but some- 
thing else again to have current earn- 
ing power. The fact is, however, that 
the aircraft industry today is well forti- 
fied with working capital instead of 
facing bankruptcy, as so many of the 
industry’s leaders feared not so long 
ago. The next thing will be to translate 
that “seed money” into earning power. 


pany earned $37,300,000, in 1944. 
United's refund level is around $16,- 
000,000 compared with its 1944 net of 
$64,000,000. 

Where carry-back will come in 
handy will be in connection with ex- 
perimental work — and the industry is 
faced with a staggering amount of ex- 
perimental work, probably trending 
toward a big loss in the near future. 
But the loss would run only 20 to 30? 
on the dollar in cases where the carry- 
back provision is operative. 

There is one more important benefit 
from the 1945 tax adjustment law — that 
is, in relation to amortization of war 
facilities. Aircraft companies that 
built or installed plants under a certifi- 
cate of war necessity were permitted 
to amortize the cost over a 5-yr. period. 
The Government has issued a declara- 
tion that these facilities no longer are 
needed for the war effort. That means 
that an aircraft company now may re- 

shorter period and reduce taxes for 
the years in which the plant actually 
was used for war purposes. 

Under the adjusted tax act, refunds 
due to accelerated war facility amor- 
tization must be paid within 90 days of 
the filing of the claim. The total of 
amortization refunds to be made runs 
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even after thousands of landings under 
all conditions. 


tary service, and one landing per hour dur- 
ing commercial work.” 


What’s more, according to John Dale, PCA’s 
lead mechanic, "No Timken Bearings have 
ever had to be replaced in the main land- 
ing gear of any PCA Capitaliner! ” 

Typical of the many outstanding perform- 
ance records established by Timken Bear- 
ings for PCA is that of the veteran Capi- 
taliner "Cleveland”, which, in the words of 
Barney Vierling, PCA's Chief Engineer, 
"has just rounded out 16,761 hours of flight 
time. The "Cleveland” was drafted for mili- 
tary service by the Army Air Corps early 
in the war and has just recently been re- 
turned to PCA and is flying again on our 
regular routes." 


If stamina like this — plus the other unique 
features of matchless Timken Bearings 
— can work for you, write us. Our engi- 
neers will be glad to make specific recom- 
mendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 

TIMKEN 

tapered Toller bearings 
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DESIGN ANALYSIS OF 


Messerschmitt Me-262 Jet Fighter 


Part II — The Power Plant 


By JOHN FOSTER. JR.. Managing Editor, "Aviation" 

First complete engineering study ever published on jet power plant 
reveals, in addition to fundamental principles of jet propulsion, the 
design and production compromises made necessary by limitations 
of materials. 


A is the case with the airframe 
of the Me-262, the Junkers 
Junto 004 axial flow gas tur- 
bine jet power plant is a compromise 
between design desire and available 
materials and production facilities. 

Outstanding evidence of compro- 
mises resulting from lack of materials 
is the fact that more than 7% of the 
air taken in is bled off for cooling pur- 
poses. Despite this, however, most en- 
gines were found to have a service 
life of about only 10 hr., against a 
“design life” of 25-35 hr. Additional 
compromises are evident in the design, 
which shows that the production engi- 
neer — undoubtedly hampered by lack 
of both plant facilities and adequate 
skilled labor — has been as important a 
factor in its construction as was the 

But the Germans had made real 
progress in overcoming materials diffi- 


culties, for just after they capitulated 
it was discovered that development of 
a new alloy of excellent heat-resistant 
qualities had made it possible to get up 
to 150 hr. service in actual flight tests, 
and up to 500 hr. on the test stand. 

A large unit, the 004 is 152 in. long 
from the intake to the tip of the ex- 
haust ; 30 in. in dia. at the skin around 
the six combustion chambers, with 
maximum diameter of the cowling 
reaching 34 in. 


The circular nose cowling is double 
skinned, the two surfaces being welded 
together near the leading edge and 
held in position by riveted channel 
shaped brackets. Diameter at the in- 
take end is 20 in., the outer skin in- 
creasing to 31J in., the inner to 21£. 
Inside the cowling is an annular gaso- 
line tank which is divided into two 
sections, the upper being of j-gal. ca- 
pacity feeding fuel to the starting en- 
gine, the lower of 3j-gal. capacity, 
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The starting engine has its own elec- 
tric starting motor; and, for emer- 
gency, extending out to the front of 


feeding starting fuel to the combustion 
chambers. 

The nose cowling attaches by eight 
screws in captured nuts to the annular- 
shaped combination oil tank and cooler. 
Having 3-gal. capacity, this tank has 
a baffle close to the inner surface so 
that as warm oil is fed in from the top 
it is cooled as it flows around to the 
bottom of annulus and the tank proper. 

The oil tank, in turn, is attached by 
23 bolts on a flange to the aluminum 
alloy intake casting. This unit com- 
prises the outer ring, with flanges on 
both front and rear faces, four hollow 
streamlined spokes, and the inner ring. 

Moving back to the front of the unit, 
though, we find inside the nose cowling 
a fairing which looks just like a pro- 
peller spinner, increasing in size to 
12 in. at the intake casting. leaving ap- 
proximately 220 sq. in. intake area. 
This spinner houses the starting en- 
gine, a two-cylinder, two-cycle, hori- 
zontally opposed gasoline engine 
which develops 10 hp. at 6,000 rpm. 


the spinner is a cable starter similar 
to those found on outboard boat en- 
gines. The engine is 12$ in. long, 
10 in. wide, 8$ in. high, and weighs 
36 lb. 

The starter engine is bolted to six 
studs in the bevel gear casting, which 
contains gears to drive the accessories. 
Each 6f these gears is carried by ball 
and roller bearings, with the drive 
shafts fitting into internally splined 
stub shafts on the bevels. There are 
two drive shafts extending through 
two of the hollow fairings of the in- 
take casting, one going up to the ac- 
cessory case which is mounted atop 
the intake casting, the other extend- 
ing down to the main oil pumps, which 
are set inside the lower part of the 
intake casting. 

The bevel gear casting, also of 
aluminum alloy, is bolted to twelve 
studs set in a flange in the front face 
of the' intake casting. 

The rear side of the intake casting’s 
inner ring is cup-shaped, housing the 
front compressor bearing. This unit 


Junkers Junto 004 Weight Table 



is comprised of three thrust races — 
each with IS bearings — mounted in 
steel liners set in a light hemispheric- 
shaped housing which is kept in con- 
tact with the female portion of the in- 
take housing by the pressure of ten 
springs held in place by a plate bolting 
to the intake casting. The outer bear- 
ing races are mounted in separate 
sleeves which fit on the compressor 
shaft. 

This design not only allows for pre- 
loading the bearings during assembly 
to insure even distribution of thrust, 
but the bearing assembly can be left 
intact during disassembly simply by 
withdrawing the compressor shaft from 
the inner sleeve. 

Next in the fore-to-aft sequence is 
the aluminum alloy stator casting, 
which is built in top and bottom halves 
held together longitudinally by eleven 
f-in. bolts through flanges on each 
side, with attachment to the intake 
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casting by 24 J-in. bolts through a 
heavy flange. Running the entire 
length of the bottom half of the cast- 
ing are three .7-in. dia. passages, one 
serving as part of the oil line leading 
to the rear compressor and turbine 
bearings, one connecting oil sumps 
(which are located in both intake and 
main castings), and one serving as 
part of the oil return line from a 
scavenge pump set in the rear turbine 
bearing housing. 

Just aft of the fourth compression 
stage in both halves of the stator cast- 
ing is a slot, inside of which is a ring 
with a wedge-shaped leading edge 
pointing upstream and set to leave a 
.08-in. opening to bleed off air for part 
of the cooling system (which will be 
discussed later in a separate section). 

Like the stator casting, the stator 
rings, which consist of inner and outer 
shroud rings and stator blades, are 
built as subassemblies, then bolted in 
place and locked by small tabs. 

Considerable variation, both in ma- 
terials used and methods of construc- 
tion, was found in this section. In 
early production units, for example, 
the inlet guide vanes and first two 
rows of stator blades were of stamped 
aluminum with airfoil profiles; and in 
assembly, ends of the blades had been 
pushed through slots in the shroud 
rings and brazed in place. In other 
early engines, the third stator row 
varied both in material and method of 
attachment. In some cases it would be 
of aluminum, but without airfoil ; in 
others it would be of steel with the 
ends turned to form flanges which 
were spot welded to the shroud rings. 
The remainder were stamped sheet 
steel, zinc coated. 

One late-production engine examined 
showed a combination of all the varia- 
tions, with inlet guide vanes and first 
two rows of stator blades of stamped 
aluminum, and the rest steel, indicat- 
ing the Germans may have been swing- 
ing over from aluminum to steel 
exclusively. Apparently all the steel 
blades had been enameled, but this pro- 
tective coating on the last row, where 
temperatures reached approximately 
380 deg. C., appeared to have been 
burned off. 

Methods of attaching blades to 
shroud rings also varied. On the inlet 
guide vanes and first two rows, the 
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ends of tlie blades had been pushed 
through slots in the shroud rings and 
brazed in place ; the 3rd, 6th, and 7th 
rows had a weld all around the blade 
end; the 4th, Sth, and 8th row blade 
ends had been formed into split clips 
which were spotwelded to the shroud 
rings. 

The outer shroud rings are channel 
shaped with an angle bracket riveted 
to each end, this bracket in turn being 
bolted to a stud set in the casing just 
inside the mating flange. Inner shroud 
rings are flanged along the leading 
edge, with the exception of the 7th 
row, which is channel shaped. 

Except for the inlet guide vanes and 
the last row of stator blades, which 
act as straighteners, stator blades are 
arranged as impulse blading — they are 
set at nearly zero stagger and simply 


serve as guides to direct the airflow 
into the rotor blades. 

The compressor rotor is made up of 
eight aluminum disks held together by 
twelve bolts each through shoulders 
approximately at mid-diameter, with 
the entire unit being pulled together 
by a 38.75-in. long, .705-in. dia. tie 
rod which has been estimated to have 
a stress of some 40,000 psi., with a 
force to pull the assembly together 
figured at about 16,000 psi. 

Diameters of the disks increase from 
the low to high pressure ends as fol- 
lows: Stage 1, 13.86 in., Stage 2, 14.68 
in., Stage 3, 15.61 in., Stage 4, 16.44 
in., Stage 5, 17.18 in., Stage 6. 17.85 
in., Stage 7, 18.24 in., and Stage 8. 
18.34 in. 

To carry the compressor bearings 
there is attached to each end disk a 
steel shaft with an integral disk carry- 
ing a round-faced washer. This shaft 
goes through the disk and is tightened 
by a nut so that the face of this washer 
( rounded to facilitate alignment) 
bears against the disk face. The flange 
on the rear shaft has six slots around 
its outer edge, into which fit projec- 
tions on the rear disk. Thus torque 
is transmitted from the turbine to the 
rear compressor disk, and from there 
on to the other disks by the bolts pre- 
viously noted as fastening the disks to- 
gether, the torque being transmitted 
to the compressor unit around the 
faces, rather than through a central 
shaft. 

Compressor rotor blades, of which 
there are 27 in the first two stages, 38 
in the rest, are all stamped aluminum 
with machined roots fitting into pyra- 
mid shaped slots in the rotor disk. 
Through the aft face of each blade 
root, directly under the blade trailing 
edge, is a small screw set longitudi- 
nally and extending into the disk. 

Tip stagger of the blades is about 
the same through the first six stages 
of compression, but increases in the 
last two. Chord of the blades de- 
creases through the eight stages as fol- 


Number of Blades, Compressor — Stator 




lows: 1.95 in., 1.94; 1.34; 1.33; 1.30; 
1.30; 1.24; and 1.21. 

Blade profiles in the first two stages 
are very similar (possibly even de- 
signed to the same section), while the 
third stage has a thicker section. 
Stages 4, 5, and 6 have thinner sections 
(here, too, possibly the same), with 
about the same chord as Stage 3, while 
the last two stages, though set at 


greater pitch and having slightly nar- 
rower chord, have generally similar 
camber and profiles. 

Clearances between the rotor blades 
and the stator casting are .103 in. over 
the first three stages and .04 over the 
remaining five. Axijil clearances be- 
tween rotor disks and inner stator 
shroud rings range from .1 to .15 in., 
and axial clearances at the roots be- 
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tween rotor and stator blades are .5 

Backbone of the 004 is a complex 
aluminum casting which, in addition to 
providing the three engine attaching 
points, supports the compressor casing 
— through 25 bolts — the entire com- 
bustion chamber assembly, the turbine 
nozzle, the aft compressor bearing, the 
two turbine bearings and, through the 
combustion chamber casing, the entire 
exhaust system. Moreover, in the base 
of each of the six ribs supporting the 
combustion chambers, there are cored 
passages, five of which carry cooling 
air, one carrying lube oil. And, while 
the air passage area remains constant 
between the compressor and combus- 
tion chambers, the main casting 
changes the shape from annular to 
circular at the entrance to the 
chambers. 

In the front of the casting, at the 
tip of the last stator row, is an 18j-in. 
dia. ring with a serrated inner surface 
fitting closely to serrations on the aft 
face of the last compressor disc. Air 
bleeding through the serrations is car- 
ried aft through cored holes in the 
casting to cool the front face of the 


t-skinned casing which surrounds combustion cham • 
in front ring which carry cooling air into ducts 
skins. Access holes lead to combustion cham- 
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Exploded view of pari of 004 showing (left to right): Main easting 
with top combustion chamber and spacing ring in place; combus- 
tion chamber case; turbine shaft dust below compressor case); 
turbine noiz/e; turbine (in line with shaft), with three hollow-type 
blades in place; and exhaust system with tail cone pulled a way 
to show part of exhaust "bullet" for giving variable area exit. 
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HOLLOW TURBINE BLADE 


Sketches showing dimensipns of hollow i 
turbine blades. Original 004s used solid l 


,■0.028" 




area control system. 


Cross sectional sketches of turbine nonle roots (left) and tips 
(right). Engine has 3S noales, with noale throat area of 84 sq. in. 


Diagrammatic layout of fuel and exit 





Schematic 
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turbine >li>k and, un Itollow-bladed tur- 
bines, to cool the blades themselves. 

Just outside and in back of this ring 
are the fairings which divide the air 
and direct it into the individual com- 
bustion chambers. These fairings, in 

ring with 25 bolt holes for attaching 
the compressor casing. Besides the 
bolt holes there are IS openings, six 
of which carry the air bled off from 
the compressor on aft for exhaust sys- 
tem cooling, and twelve smaller ones 
which take cooling air around the 
combustion chambers. 

Around the outside of this ring, ex- 
tending back to a heavy flange to which 
the combustion chamber casing bolts, 
are twelve raised longitudinal ridges 
arranged in pairs. These have ma- 
chined faces having four bolt holes and 
two aligning pins serving as the for- 
ward engine pickup points. With six 
such pickup points, the engine was 
designed for a wide variety of mount- 
ings. In the case of the Me-262 plates 
with collared nuts were fastened to 
the two on either side of the topmost 

Overall length of the main casting 
is 37i in., with the previously men- 
tioned ribs tapering down from the aft 
face of the ring structure to the cen- 
tral longitudinal member which has an 
8|-in. dia. at the aft end. 

The aft compressor bearing, having 
16 rollers, is set in the front of the 
main casting inside the serrated ring, 
the housing being attached to the cast- 
ing by 14 bolts. 

The turbine thrust bearing is set 
inside the main casting, with the cen- 
terline of the balls 24j in. back of the 
front edge of the serrated ring, and 
the main turbine roller bearing is 
bolted into the rear end. 

Each of the six combustion chambers 
is built up of three major components 
having a combined weight of 19 lb. 
First, there is a mild steel outer cas- 
ing, of 5j in. dia. at the entering end 
flaring out to 8| in., and having a 
length of 20§ in. The front end has a 
collar with a rubber sealing ring which 
is pushed up against the aft face of 
the main casting to take care of air 
leakage and to compensate for the dif- 
ference in casting and combustion 
chamber expansion. 

Fitting inside the front end of this 
casing is the flame tube, which has two 
main components — the entry section 
and stub pipe assembly. The fore part 
of the entry section flares out some- 
what as does the outer casing, and at 
the front end has a six-blade swirler. 
This unit is made of 22 gage mild steel 
with a black enamel coating. The stub 
pipe assembly is made up of ten flame 
chutes welded to a ring (which is 
welded by brackets to the rear end of 


the flame tube) and to a 4-in. dished 
baffle plate at the rear. To help direct 
air into the chutes, 4-in. circular baffle 
plates are riveted to the forward ring. 
Material of this unit is mild steel with 
an aluminized finish. 

Third major component of the com- 
bustion chamber is an 11 -in. long 20- 
gage aluminized steel liner having a 
corrugated outer skin which permits 
cooling air to flow inside the outer cas- 
ing. This liner fits into the aft end of 
the casing. The aft ends of the com- 
bustion chambers are bolted around 
flanges to a ring of six rings which fits 
over the rear end of the main casting. 

Ignition interconnectors between 
chambers are of but 15/32 in. dia., and 
starting plugs are provided in three 
of the six chambers. These elements, 
as are the fuel plugs, are enclosed in 
streamlined fairings. 

Surrounding the combustion cham- 
bers is a 16-gage mild steel double 
skinned casing having flanges welded 
at both ends — that at the front end at- 
taching by studs to the main casting; 
that at the rear attaching to the tur- 
bine inlet duct outer flange, the nozzle 
ring assembly flange, and the exhaust 
casing flange. Besides the bolt holes 


in the front flange, there are 24 of simi- 
lar size, twelve leading to six ducts of 
22-gage steel which carry the air bled 
from the fourth compressor stage 
through the combustion chamber cas- 
ing, and twelve directing air around 
the combustion chambers. These ducts 
also help stiffen the skin, as it takes 
the weight of the entire exhaust sys- 

Six large hand holes are cut in the 
casing just behind the flange. These 
give access for making minor adjust- 
ments to burners and the three ignition 
Plugs. 

A little more than halfway aft 
around the combustion chamber casing 
is a heavy collar comprised of two 
channel shaped members, and inside 
the casing at this ring are six tie rods, 
connecting it to the main casting. Any 
one of these six units can serve as the 
aft engine pickup point ; in the case of 
the Mc-262 it is the top one. 

Ducting from the combustion cham- 
bers to the turbine nozzle changes the 
air passage from the six circles to an- 
nular shape. Attached to the combus- 
tion chambers by bolts, this 19-gage 
aluminized mild steel unit is made in 
two parts, the rear of which is welded 
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to a heavy flange. Studded to this 
flange from the inner shroud ring of 
the turbine nozzle assembly are two 
mild steel diaphragm plates. These, in 
turn, are studded to the rear end of 
the main casting, and so support the 
inlet ducting and turbine nozzle ring. 
On the rear of the outer turbine inlet 
ducting a light flange mates with a 
flange on the rear of the combustion 
chamber casing. Thus the turbine in- 
let ducting, to which the combustion 
chambers are attached, is supported 
partly by the main casting, partly by 
the diaphragms, and partly by the skin. 

Maintenance crews really take a 
beating as the result of the final de- 
sign, for it is a major operation to get 
at the combustion chambers. First, 
the variable-area nozzle operating shaft 
must be removed so that the complete 
exhaust system assembly can be taken 
off. Then, unless special equipment is 
available, the engine must be placed 
upright on the turbine disk and burner 
pipes and ignition leads disconnected 
from the combustion chambers. Then 
the compressor casing-main casting 
joint can be broken and the whole 
front end of the engine lifted off. Next 
the rear compressor bearing assembly, 
torque tube, and locking ring can be 
removed and the main casting assem- 
bly removed — when the nut on the 
front end of the turbine shaft is un- 
screwed. The rear diaphragm plates 
can then be removed and the turbine 
inlet ducting and combustion chamber 
assembly lifted off. Then the front 
diaphragm plate is removed and the 
turbine inlet ducting, with the com- 
bustion chamber assembly, lifted out of 
the casing. At this point, as one 
sweating engineer who did the job 
declared, “Now, Bub, y’can take out 


the individual combustion chambers.” 

An unusual feature of the 004’s de- 
sign is the use of hollow turbine nozzle 
blades through which cooling air is fed 
from the compressor via the main cast- 
ing and supporting diaphragm plates. 
The two-part outer nozzle shroud ring 
is made of mild steel and both parts 
are welded to a ring that is joggled 
and flanged to mate with flanges 
through 36 bolts on the inlet ducting 
and the aft flange of the combustion 
chamber casing. In addition to the 
bolt holes the flange has 36 sets of 
three holes for cooling air passage. 

The 35 nozzles are made of austen- 
itic sheet steel, .045 in. thick, bent to 
shape around a 1/16-in. radius to form 
the leading edge. Between the sheets 
at the trailing edge are spotwclded 
four wedge shaped spacers, 1 in. long 
and tapering from £ to .020 in., leaving 
a ,020-in. gap down the trailing edge 
through which the cooling air escapes. 

In assembly, the blade tips are 
closed, pushed through slots welded to 
the outer shroud ring, and the roots 
are pushed through slots in the inner 
shroud ring and spotwelded in place 
on the inner surface of the ring. 

To this ring, in turn, is welded a 
heavy, mild steel flange and second 
flanged ring, the two flanges picking 
up with the diaphragm plates which 
support the assembly from the rear of 
the main casting. 

Two types of 61-blade turbines are 
used. Originally both blades and disks 
were solid, later hollow blades and 
lighter disks were introduced at a sav- 
ing of approximately 40 lb. 

The solid disks were of hardened 
chrome steel, taking stresses of about 
15 tons at maximum rpm. Cooling is 
effected by spilling air bled back 


method of attaching ' hollow blades. 
Groove in disk stub is filled with special 



through the main casting against the 
disk face then up over the blade roots 
and out between the blades. 

The 12J-oz. solid blades are forged 
from an austenitic steel containing 
30% nickel, 14% chrome, 1.75% ti- 
tanium, and .12% carbon, correspond- 
ing closely to “Tinidur,” a Krupp alloy 
known before the war, and are attached 
by three machined lugs drilled to take 
two 11-mm. rivets each. Maximum 
centrifugal blade stresses have been 
estimated at 18,000 psi., and gas bend- 
ing stresses at 2-4,000 psi. Study of 
the solid blades indicates that the roots 
didn’t get much above 450 deg. C., 
due to the cooling air flow up from the 
disk, but near the center it appears the 
temperatures got up to about 750 
deg. C. This applies to service models, 
not those previously mentioned as hav- 
ing given the longer flight and test- 
stand life. 

Disks for hollow blade turbines are 
of lighter material than the solid types 
and have attached, across the front 
face, a thin sheet flared out near the 
center. This picks up the cooling air 
and, via ridges on the disk, whirls it 
out toward the blade roots where it 
goes through two small holes drilled 
in the disk rim up through the blade 
and out the tip. 

Made of the same material as the 
solid blades, the hollow type are formed 
by deep drawing a disc through a total 
of 15 operations. In assembling the 
turbine, the blade roots are fitted over 
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grooved stubs on the disk rim. Two 
small holes on each side take locating 
pins to hold the blades in place during 
assembly, but they take no stresses. 

With a silver-base flux in the 
grooves, the entire unit is put in an 
oven at 6-800 deg. C., warmed for 20 
min., then heated to about 1,050 deg. C. 
in 40 min., then cooled in still air at 
room temperature before hardening in 
a gas or air oven. 

Later production units have two 
rivets in the blade trailing edges near 
the tips, a modification made necessary 
by cracking caused by vibration. 

The turbine is attached by six studs 
to a short shaft carried on two bear- 
ings housed in the main casting. The 
front bearing is a single-race ball 
thrust, the rear a single-race roller 
type, and both are cooled by oil only. 
Connection of the turbine and com- 
pressor is via a heavy, internally 
splined coupling. 

The exhaust cone is made up of 
aluminized mild steel, and consists of 
two major components; outer and in- 
ner fairings. The outer fairing is 
double skinned, with cooling air bled 
from the compressor flowing between 
the skins to within 15J in. of the exit 
where the inner skin ends. Outside 
the other skin from there to the end is 
another skin, flared at the leading edge 
to scoop in cooling air. It is attached 
by spot welded corrugations. 

Attached to the outer fairing by six 
faired struts is the inner fairing, taper- 
ing from 19J in. at the turbine end to 
9j. This unit houses a rack gear — 
driven by a shaft entering through one 
of the struts — which moves a "bullet" 
extending from its aft end. Actuating 


this bullet over its maximum travel of 
approximately 7§ in. varies the exit 
area between 20 and 25%. It is set in 
retracted position for starting to give 
greater area and help prevent over- 
heating, then moved aft to decrease the 
area and give greater velocity for take- 
off and flying. The movement is accom- 
plished by a gear-type servo motor set 
near the accessory housing and con- 
nected by a long torque tube to gears 
set on the exhaust housing over one of 
the struts leading into the previously- 
mentioned rack gear. 

Originally the unit was supposed to 
operate automatically over small ranges 
at extremely high speeds and altitudes 
to give maximum efficiency, but on 
some engines examined the necessary 
lines had been blanked off. The two- 
position operation is obtained through 
a mechanical linkage with the throttle 
so that the bullet moves aft at between 
7,000 and 7,500 rpm. 

Since the necessary cooling system 
played a very important part in both 
the design and construction of the 004. 
it is felt best to note it briefly as a 
separate part of the study. It consists 
of three major stages, as follows: 

1. Air bled off after the 4th compres- 

2. Air taken off just after the last 
compression stage. 

3. Air bled off between the com- 
pressor and combustion chambers. 

In Stage 1 the air is picked up by 
the ring after the 4th compressor row 
and is directed into six cored passages 
in the stator casting, then at the com- 
bustion chamber casing it is divided so 
that some of the air goes through six 
ducts in the combustion chamber cas- 
ing skin, some goes inside the casing 
and around the chambers themselves. 


ing the inner fairing into that unit to 
cool the rack gear and bullet. 

In Stage 2 the air goes through the 
serrations between the compressor and 
the main casting, into two of the six 
cored passages in the casting back to 
the turbine. Here, on the original en- 
gines, it was spilled against the face 
of the turbine disk and moved out to 
escape between the turbine blades. On 
engines with hollow blades, however, 
the air is ducted across the space be- 
tween the two diaphragm plates sup- 
porting the turbine nozzles, then inside 
the sheet attached to the turbine disc 
where it is picked up by ridges and 
forced up through the turbine blade 
roots out through the blade tips. 

Stage 3 cooling air, bled off between 
the compressor and combustion cham- 
bers, is ducted through three passages 
in the main casting to the space be- 
tween the turbine nozzle-supporting 
diaphragms, then up through the tur- 
bine nozzle vanes and into the slip- 
stream through the trailing edges of 
the vanes. 

It is estimated that Stages 1 and 3 
take approximately 3% each of the 
total air movement, and that Stage 2 
probably takes at least half as much; 
thus better than 7% of the available 
flow is taken off because of a lack of 
higher heat-resistant alloys. Addi- 
tional performance penalties are evi- 
dent in the fact that ducting is neces- 
sary, complicating both the weight and 
production pictures. 

Air is not the only cooling medium, 
for the lubricating system too is em- 
ployed. In this system, two gear 
pumps circulate lube oil to the front 
compressor bearing assembly, the ac- 
cessory-drive bevel gears, and the 
accessory gears. Another supplies 
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strut, deliver 190 gal./hr. each. The 
two-part scavenge unit is built into the 
turbine bearing housing and is driven 
by a gear cut into the sleeve which 
serves to return oil to the cooler. In 
level flight, one part of the unit, a 
300-gal./hr. pump, returns oil through 
one of the cored passages in the main 
casting, then through a passage in the 
stator casting to the pump in the bot- 
tom of the intake casting. In climbs, 
the other part, a 90-gal./hr. gear pump, 


picks up the oil and feeds it into a com- 
mon return line to the air-oil separator. 
Oil is returned from the main pump 
to the separator by a 300-gal./hr. pump 
driven by the same shaft as the deliv- 
ery pumps. 

Two types of fuel are used on the 
004 ; gasoline for starting, and J-2 
brown coal “crud” for running. The 
gasoline is carried in the lower part 
of the annular tank set in the nose 
cowling, and is automatically cut off 



after ignition at about 3,000 rpm. This 
is fed by an electrically driven pump 
delivering 90 gal./hr. at 28 psi. Near 
the end of the war it was found that 
centrifugal crude oil was also used as 
operating fuel. 

The main single-stage electrically- 
driven gear type pump has a maximum 
delivery of 500 gal./hr. at 1,000 psi.. 
at 3,000 rpm. 

Most interesting of the accessories 
is the all-speed governor, a 17-lb. unit 
consisting basically of a centrifugal 
governor, oil pump and spill and throt- 
tle valves. In operation, oil goes 
through a passage to the pilot piston 
and is distributed to outer faces of 
either the spill or follow-up piston, de- 
pending on movement of the flyweights. 
Both the pistons move at the same 
time, adjusting the fuel spill to counter- 
act changes in engine speed. The dis- 
tance between the spill and follow-up 
pistons varies according to the flow of 
oil through the passages so that the 
spill piston action is a step-by-step op- 
eration controlled by the follow-up 
which returns to normal position after 
each step. A throttle valve is linked 
with the governor cam so that when 
the throttle is advanced the fuel flow 
increases and response is immediate. 
The governor then takes over and ad- 
justs the engine speed to a predeter- 
mined value set by the position of the 
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ANALYZING THE ASPECTS 
OF FUTURE FLIGHT 

PART I 


By C. E. PAPPAS, Chief of Aerodynamics. and 

M. G. HARRISON, Aerodynamics Mathematics Consultant, Republic Aviation Corp. 

Pacing the trend toward still faster speed — using present-day plane 
designs at already-attained flight levels — are the more-than-just- 
difficult hurdles of flow instability, surface heating, and horsepower 
required. Though pointing the way out, extreme high altitude opera- 
tion will bring new and knotty problems — which this searching 
analysis aims to resolve . . . First of a series on tomorow's 

aeronautics. 


E very indication - points to the 
need for high altitude flight, 
since the tendency for flying at 
higher and higher speeds results in 
excessive resistance, surface heating 
due to frictional effects in the bound- 
ary layer, and the indeterminate char- 
acter of flow at Mach numbers between 
0.S5 and 1.2. These effects arise be- 
cause at conventional altitudes flight 
is still made in an atmosphere. Fu- 
ture airplanes will probably fly at very 
high altitudes — 60 to 100 mi. above 
the earth — since cooling of the exter- 
nal surfaces will otherwise become of 
paramount importance when flying in 
an atmosphere. 

High-altitude high-speed flight will 
depend almost entirely on the devel- 
opment of power units and fuels for 
affording enormous power. Power de- 
rived from atomic energy should be 
given first priority in the development 
of supersonic aircraft, since with this 
form of energy, power units could 
probably be made quite small in com- 
parison to existing power plants. 


In this discussion, heating effects 
resulting from flight in an atmosphere 
are presented in the form of curves. It 
is proved that when the flow traverses 
a normal shock, the temperature at 
the stagnation point of a body is the 
same as though a stream of air were 
brought to rest adiabatically. Also 
considered are hp. required for ex- 
treme high speed flight, temperature 
of the hodv when immersed in an am- 


bient field of 1,700 deg. F., and 
Schlichting’s analysis of supersonic 
flow with special reference to dowu- 

New ' problems of high altitude 
flight are presented — energy required 
for flight, ionization of air, meteoric 
dust, and electrification of the atmos- 
phere. However, heating effects re- 
sulting from recombination of ions on 
the surface of the body, also the heat 
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equivalent of the electrical energy 
storage because of body electrification 
at high altitudes are both shown to 
be negligible. 

The projectile flight theory and pro- 
posed trajectories for distance to be 
traversed are derived, and the flight 
orbit is determined so that the re- 
quired energy is minimum. 

Atmospheric conditions at ex- 
tremely high altitudes are also in- 
cluded in chart form — pressure, den- 
sity, and temperature vs. altitude up 
to 180 mi. 

Modern high speed planes have 
already attained a Mach number of 
0.75 in level flight. At a number be- 
tween .85 and 1.2, the plane will, in 
all probability, experience severe buf- 
feting resulting from unsteady air- 
flow conditions. And of even greater 
importance than compressibility effects 
will be difficulties of achieving stabil- 
ity because of unsteady airflow — as 
appears from the Guidonia wind tun- 
nel tests. 

Since unsteady flows prevail from 
.85 to 1.2, it is best that the plane fly 
through this unsteady region with 
large accelerations so that the steady 
state laws of motion do not act be- 
cause of the small time element. An- 
other method of approach would be to 
restrict the plane to Mach numbers of 
.75 to .80 in flight until altitudes are 
reached where the atmosphere is so 
rarefied that the effects of shock 
waves become negligible. 

If one were to fly at altitudes where 
the atmosphere is still quite appreci- 
able, several difficult design problems 
would present themselves. Horse- 
powers required to fly at Mach num- 
bers of 2 or 3 would be prohibitive 
for a conventional plane and would be 
in the neighborhood of 40,000 hp. at 
50,000 ft. for a Mach number of 2.0. 

Also, to fly at supersonic speeds in 
an atmosphere, special airfoils such as 
the Riabouschinsky or Busemann type 
— having very little — would 

have to be employed. The airfoil would 
have to be very sharp at the leading 
edge and necessarily very thin, thus 
posing difficult problems of landing 
gear retraction into the wing and of 
fuel capacity. In supersonic flow the 
moment resulting from drag will be 
large. The wing will have to be so 
designed and located that the Mach 
wing tip cone when extended does not 
include the tail surfaces so as to avoid 
serious interference effects — some- 
what difficult to accomplish since the 
angle of this cone is a function of the 
Mach number. 

Another serious problem associated 
with extremely high speed flight in an 
atmosphere, will be the heating effects 
of the body surface because of friction 


of the air particles moving over the 
surface. Cooling of the external sur- 
faces will present an almost insur- 
mountable problem at high Mach num- 
bers and it would, therefore, appear 
logical to fly at extremely high alti- 
tudes where the density of the atmos- 
phere tends toward zero. For such 
altitudes, the problems of optimum 
fuselage and airfoil shapes, cooling of 
external surfaces, and other related 
factors, will no longer exist. But many 
other problems will be presented 
— stability and control, ionization of 
air (Kennclly-Heaviside ionized layer), 
meteoric dust, and electrification of 
the atmosphere. These factors will be 



discussed after the problems associ- 
ated with flying in an atmosphere have 
been considered. 


First problem to be treated is that 
of heating. The temperature of the 
airstream in the vicinity of the body 
is raised because the air is compressed 
and because of the friction in the 
boundary layer. Both effects are most 
pronounced near the nose of the body, 


localized. 

When a stream of air is brought to 
rest either adiabatically or after tra- 
versing a shock wave, it will be found 
that the absolute temperature has been 
increased by a certain ratio from the 
free-stream temperature. This ratio 
depends on the initial Mach number 
only and in either case is given by 
the formula (see Appendix, page 134, 
for derivation) : 

T/T. = 1 + 0.2M 3 , 

Fig. 1 is a curve showing this rela- 
tionship. The temperatures are abso- 
lute so that rather high values result. 
For example, with free-stream tem- 
perature = 40 deg. F., the tempera- 
ture at M = 10 is 10,170 deg. F. 

Von Karntan-Tsien* have derived 
equations which can be used for a 
qualitative estimate of the heating ef- 
fect of boundary layer friction. Ac- 
cording to their analysis, the tempera- 


ture of a body heated by friction will 
be given by the same equation as com- 
pression heating, as given above. How- 
ever, at high altitudes, where the air 
density is very low it is expected that 
the flow of heat to the body will be 
so low that radiation will be able to 
dissipate the heat fast enough to keep 
the temperature down. 

To test this conjecture, the heat flow 
to a body 30 ft. long was calculated 
using the equations of Ref. I. The 
calculations were carried out at a 
number of body temperatures, altitudes, 
and Mach numbers. Assuming that 
this heat was distributed evenly over 
the body surface and radiated accord- 
ing to the law for black bodies, it is 
possible to determine an equilibrium 
temperature at which the heat flow to 
the body, by conduction and convec- 
tion, is equal to the heat radiated. It 
was assumed in these calculations that 
no radiant energy was received by the 
body and no account was taken of the 
effect of pressure gradients. Also, 
since the rate of friction heating at 
the forward end of a body is very high 
and tends to produce the same tem- 
perature as compression heating, it is 
thought that compression heating may 
be properly ignored. 

The results of this calculation are 
presented in Fig. 2, in which it is seen 
that altitudes above 50 mi. may be 
required for extreme Mach numbers 
if the temperature is to remain toler- 
ably low. It must be emphasized that 
these results only indicate the orders 
of magnitude. However, it is seen 
that the effect of radiation reduces the 
temperature considerably. For exam- 
ple, for Mach number = 10, the tem- 
perature in the absence of radiation 
would be of the order of 5,000 to 
10,000 deg. F. at all altitudes (see 
Fig. 1), whereas with radiation, the 
temperature ranges from 1,100 deg. F. 
at sea level down to —60 deg. F. at 
60-mi. altitude. 

Bateman 3 lias discussed the insta- 
bility of a compressible flow by anal- 
ogy with soap films (minimal sur- 
faces). While it may appear that a 
delicate soap film and a plane diving 
at terminal velocity make a strange 
contrast, nevertheless, the comparison 
is quite arresting, and it seems that 
the equation which determines the 
speed of the air flowing around a wing 
is similar to the equation which deter- 
mines the shape of a soap film stretched 
over a wire framework. (If the pres- 
sure and density of air were related 
by the formula used by von Karman 
and Tsicn in their treatment of the 
Hodograph Method, then the soap film 
equation would have the same form 
as that for the airflow). It is there- 
fore reasonable to expect to find ways 
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in which a soap film behaves, which 
are similar to the behavior of a com- 
pressible airflow. 

Soap films have been the subject 
of much experimentation. We can, 
therefore, describe some soap film 
phenomena whose extension to flows 
would be rather interesting. 

Consider a soap film which is 
stretched between two rings (Fig. 3). 
If the rings are not too far apart, the 
film has a definite shape depending on 
the position of the rings. If, however, 
the rings are moved apart, a point 
is reached at which the film suddenly 
necks down in the middle and pulls 
apart into two plane areas — one within 
each ring. If any such similar change 
were to occur in a compressible flow 
— as when deflecting an aileron — the 
effects might be a sudden loss of con- 
trol with small possibility of regaining 
control, just as there is small possi- 
bility of re-forming the original shape 
of the soap film. 

Other examples can be given in 
which several films can be formed on 
the same wire framework — a particu- 
lar film depending on how it was 
formed. The analogous phenomenon 
in airflow would be that of having 
several flows with the same airplane 
configuration, depending only on how 
the airplane was flown previous to the 
time it came into the configuration. 
If two flows corresponding to the 
same configuration could readily inter- 
change, severe changes of airload 
might occur and if the dynamic prop- 
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erties of the airplane were not just 
right, buffeting and vibration could be 
expected.* 

Further discussion and confirmation 
of the conjecture of flow instability 
may be found in early work by Ferri.* 

When a portion of the airfoil has 
attained supersonic flow, a shock wave 
is formed which at first is quite weak. 
According to Ferri, this wave is not 
normal to the profile but oblique, and 
since the air particles are refracted 
away from the shock front and upward 
deflection of the air particles takes 
place, which in turn tends to produce 
a breakaway of the flow from the body. 
A. Vazsonyi 5 has shown that rotation- 
ality of the field of flow behind the 
shock wave results, his expression be- 
ing 9 X o> = grad /i„ — T grad S, 
where 9 is the velocity vector, -S' the 
specific entropy, T the absolute tem- 
perature, ft, the specific enthalpy at 
the stagnation point, and w = curl 9. 
Since the shock wave is not very in- 
tense at first, the effects are very 
small ; or, put in another way, since 
the abruptness in pressure is infini- 
tesimal, the increase in entropy is also 
infinitestimal and no appreciable 
change in the character of the flow 
may be expected. 

As speed is further increased, the 

point is reached where rotationality of 
the fluid particles becomes important. 
We then have a series of vortices dis- 
tributed throughout the field of flow 
as shown in Fig. 4. 

Since boundary conditions are such 
that no normal velocity exists, image 
vortices of opposite strength are 
placed directly opposite to those in 
the field of flow. Lamb* discusses the 
stability of double rows of vortices 
symmetrically placed, as shown in 
Fig. 4 where a disturbance of the type 

X„ =oc’"' 

Y„ = Be--* for the upper row, and 

.Y'„ = «'«<»* and 

Y'„ = BV"4 for the lower row is assumed, 
where the above designations m and n 
represent the with and nth particles, it 
is shown that when a = a' and B = 
—B', the mode of motion is unstable 
when <£ = ar. This means that any ac- 
cidental waviness in the streamlines 
tends to increase. 

At low speeds the flow behind the 
shock is subsonic and the streamtube 
divergence inherent in the geometry 
of the rearward portion of an airfoil 


causes a decrease in velocity, but as 
the speed of flow is increased, a point 
is reached where the flow behind the 
shock wave is supersonic instead of 
subsonic. The streamtube filaments 
still diverge, but now an expansion 
takes place since the field of flow is 
supersonic. This supersonic flow con- 
tinues up to the vicinity of the trailing 
edge of the airfoil where a second 

the air has to return to atmospheric 
pressure some distance aft of the wing 
trailing edge. Ferri* also states that 
the rear shock wave tends to approach 
the first wave, which has an appreci- 
able inclination rearward, and when 
the two shock waves intersect oscilla- 
tions in the flow are set up because 
of the interference effects that result. 
Fig. 5 shows, roughly what may hap- 
pen when two shock waves intersect. 

Near the point A of intersection, 
two means of refraction are possible, 
one due to the shock front AC fol- 
lowed by AE and the other due to the 
shock front AB followed by AD. The 
resulting directions of the air par- 
ticles leaving AE and AD are not nec- 
essarily the same. Since two possible 
directions for the streamlines exist at 
the point A, there may be a cause for 
instability in the field of flow, and as 
a result, an oscillatory condition may 
be set up. Further complications will 
arise since the wave AC will be re- 
fracted in going through the wave AE 
and, in turn, the wave AE will be 
refracted in passing through the wave 
CA. The question is not settled as to 
whether a system of two such inter- 
secting shock waves is stable. 

It is probable that the study of flow 
instability requires us to consider vis- 
cosity effects. We mention several 
considerations of this nature. It has 
been already noted that as the shock 
wave grows in intensity, the rotation- 
ality of the field of flow becomes more 
intense and a region of highly turbu- 
lent flow exists behind the shock wave. 
As a result of this, we have an abrupt 
transition of the boundary layer from 
the laminar to the turbulent state, with 
a rapid increase of the boundary layer 
thickness as seen in Fig. 6. The sud- 
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den thickening of the boundary layer 
is physically equivalent to a bump on 
the body, and as a result, flow condi- 
tions are altered since there is an 
interaction between boundary layer 
and shock wave. 

Kelvin, in Lamb’s Hydrodynamics." 
has investigated the stability of lami- 
nar motions when viscosity is taken 
into account, and his general conclu- 
sion is that the laminar flow is in all 
cases stable for very small disturb- 
ances, but that for disturbances ex- 
ceeding a certain limit the motion be- 
comes unstable, these limits of stabil- 
ity being narrower with decreasing 
viscosity. Study of these phenomena 
from the standpoint of the modern the- 
ory of limit cycles would be very 
interesting. 

Finally, let us consider the flow 
over an airfoil at sonic speeds. It is 
obvious that any airfoil must push 
the streamlines apart. Also, if the 
finite disturbance does not reach to 
infinity, some streamtubes must be 
narrower over the body than in front 
of the body. Now. consider that a 
steady irrotationa! flow has a minimum 
streamtubc area when the speed equals 
the speed of sound. If the stream 
ahead of the airfoil is traveling at 
sonic speed, the streamtubes have their 
minimum area before they reach the 
airfoil, and it would be implied that 
they could not get any narrower to 
pass over the airfoil. But this is im- 
possible. since they must become nar- 
rower. Hence, we expect peculiar 
effects in the neighborhood of sonic- 
speed regardless of the type of airfoil 
designed for this region. 

The preceding arguments point to 
instability of flow at high speeds in 
air, and flight and wind tunnel tests 
appear to verify this. One may prop- 
erly inquire whether there is not some 
better solution to this problem than 
the construction of aircraft able to 
withstand unsteady flows. One solu- 
tion to avoid the difficulty would be 
to fly as quickly as possible through 
the speed range at which the flow is 
indeterminate so as to minimize the 
time during which something might 
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Symbols: 


= Speed of sound 

= Speed of sound of undisturbed air 
= Speed of sound immediately behind 
shock wave 

= speed ratio, or Mach number of free 

= Free stream pressure 
= Pressure immediately behind shock 


T, = absolute temperature 
T., = Temperature of free stream 
7’i, = Temperature immediately behind 
shock wave 

U; = Free stream speed 


pi' = Density immediately behind 
a, = Density of air 
The equation, T/T a =1+0 
the adiabatic case, may be d 
oin the fundamental gas laws 


. dP do _ dT 


Gas Law: — — 

Adiabatic I.aw: = 1.4 


— (D 


Bernoulli’s equation (3) is 
ten by means of (4) and (5) 


>r udu + 

Using (1) and (2): 


Combining (6) and (7 ) : 


Integrating 


= ^r + TTT 


A 


2 ~ 0.47’. 

Letting » = o, 

T/T. = 1 + 0.2 HP. 

When the flow traverses a normal 
shock, the problem consists of two 
parts. First, the temperature ratio 
through the shock is determined ; then 
the temperature ratio from the rear 
of the shock to the stagnation point is 
determined. The fundamental relations 
for the shock are given below : 
Rankine-Hugoniot Law 



ising (5) : 
-£-8 


Now (10) may be re-writtcr 
Substituting this value in ( 


1.4 APo-^ + O 
>lved for «'/£/„: 


Ti 7 - 1/14 

T. “ 6 V 1 


■ (12). 


1.2 Mh ) (I4) 

The Mach number after the shock 
can be found by using (14) in the 

A 7 APo - 


- 1 / I +0.2MV \ 
V 1.2 IP, ) 


iP, ~ 


- 1 


This can be used with Eq. (13) t 
determine the further heating whe 
the air compresses at the stagnatio 

T_ 1 + 0.2 HP. 

T, “ 1 7 APo — 1 

Multiplying by Eq. (14) gives th 
desired relation: 

£ - 1 + 0.2 AP, (U 
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Layout Reproduction 
The Loftec Way 

For high-gear output of P-47's, a quick, simple, and accurate repro- 
duction process was essential — and so Republic devised this master 
luminous-paint-coated metal negative unit. 


A iong Republic Aviation Corp's 
outstanding achievements is a 
process of layout reproduction — 
Loftec — regarded by engineers as a 
major tooling development. 

Elementary in principle and opera- 
tion, Loftec reproduces the most in- 
tricate designs m record time, elimi- 
nating camera, intermediary negative, 
and costly X-ray equipment, and uti- 
lizes the economical method of spray 
coating. Moreover, the process requires 
only a minimum of skill and experience. 

A metal Sheet coated with luminous 
paint and masked with a white lac- 
quered surface is employed. Using a 
sharp instrument, the draftsman scribes 
his design through the outer coating to 
expose the luminescence beneath, thus 
creating a master negative. And errors 
are easily rectified by painting over. 
Lettering, if any, is then scribed in 
reverse to complete the master nega- 
tive. For designs or layouts less than 
20 by 50 in., a transparent plastic 
(Vinylite) is used. 

Exposure of the luminous negative 
to strong light — natural or artificial — 
activates the design to glow in a dark 
room. Obtaining prints from this nega- 
tive is photographic routine, the Loftec 
sheet being placed in a contact printer 
with a sensitized sheet of material for 
90 sec. Development of wood, paper, 
plastic, or metal positives is by process- 


ing with usual fixing solutions, and 
after washing and drying, the repro- 

Republic concedes that its high 
Thunderbolt production (15,000 craft 
off the assembly lines in about 3 yr.) 


would not have been possible without 
Loftec. Although the process was de- 
veloped in the field of aviation, it is not 
necessarily confined to that industry, 
but is applicable wherever tools, jigs, 
fixtures, templates, and dies are used. 



Skeleton form assembled from Ioffe c templates, 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 

PART VI 


By RALPH H. UPSON, Cc suiting engineer 


T his article is somewhat of a 
digression in a series otherwise 
devoted to landplane types, 
which we have examined as to their 
fitness for future production. Judging 
by appearances and past history, the 
amphibian is a specialty-combination 
type in a similar class with the road- 
able' ; and yet it may be enough simpler 
than the roadable in its basic elements 
to present a possibility for relatively 


attractive performance as well as low 

Although a seaplane is naturally 
more restricted in use than a landplane, 
it might be argued that a combination 
of both would have a broader use than 
either; and of course it would if it 
carried no penalty. Actually, to look 
at the dark side first, the case against 
the amphibian might be stated some- 
thing as follows: 



distribution, weigh more than wheels, and 
usually have more drag — much more drag 
than retracted wheels. 

2. Retaining the wheels moans further 



little need for water facilities to justify much 
added cost. 


seaplane hull is complicated in an amphibian 
by landing gear strains and by not having a 
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continuous cheek on whether the hull is be- 
ginning to leak. 

6. Eventually nearly all flight destinations 

7. For restricted and special use, includ- 
ing water landings, over the shorter dis- 

On the other hand, although there 
has been enough experience with the 
amphibian to banish the idea that it 
will ever be a universal type, a good 
case for it can be set up along the fol- 
lowing lines : 






4. From a safety standpoint, tha am- 
phibian will often have a better chance 

good emergency landing. 


All this may begin to sound like a 
high school debate, especially since 
there are now some plausible items of 
rebuttal, such as that water flying has 
difficulties of its own to be learned, and 
that landing in unsettled regions means 
lack of supplies and facilities so essen- 
tial to such a highly mechanical con- 
trivance as the airplane. 

Omitted from the pro list of items 
has been the rather ill defined argu- 
ment, often heard, that it ought to be 
possible to design an amphibian much 
simpler than anything hitherto de- 
veloped. If such design is to depend on 
a more simple basic arrangement of 
parts, its justification must of course 
come back to a comparison of specific 
cases. Seemingly in support of the 
general possibility is the fact that floats 



What of the amphibian? Here, though beset with admitted diffi- 
culties and objections, Mr. Upson concludes that development of this 
type may well lead to a craft of new and broader feasibility, and 
he presents cogent design ideas pointing the path. 


can so readily be applied to almost any 
lightplane at a cost increase which, in 
reasonable production, would probably 
be no more than about 20 percent of 
the landplane price. 

The increased wing loading and the 
decreased climb, speed, range, and load 
factor are simply accepted and are 
usually approved. But, as already in- 
dicated, the amphibian is something 
else again. Although a seaplane, it 
must also be designed as a landplane; 
and with particular reference to the 
lower load factors now proposed, it 
seems unlikely to rate any special dis- 
pensations in the airworthiness re- 
quirements. 

If the amphibian is to be used over 
relatively rough terrain, where its prin- 
cipal appeal may develop, the validity 
of much less range or greater wing 
loading may be questioned, and speed 
can only be sacrificed if it can be done 
without seriously affecting takeoff and 
climb. Thus we can little afford to be 
careless of drag, considering its effect 
on range ; yet wing and power loading 
must be reasonably maintained, mainly 
on account of takeoff. All-in-all, a 
reasonable first approach to the general 
problem would appear to rest on an 
assumption of the same carrying ca- 
pacity and major performance objec- 
tives as have been used in our previous 
comparisons of different landplane 
types (as sketched in Part II, July 
Aviation). To summarize these as- 
sumed objectives: 

Useful load, less fuel, S7S lb. (three 
place). 

Range at 120 mph. (7,000 ft.) 600 mi. 

U Wing loading^KHb^per sq. ft. 

Maximum power loading of 17 lb, per hp. 

Single engine; high-lift, low-drag flaps; 

A» developed in the preceding article, 


led Drag Area and Weight 



if a weight of say 100 lb. is to be added 
to the equipment, the original ob- 
jectives can be maintained only by a 
further addition of 66 to 90 lb., depend- 
ing on the design type. The same 
applies in this case to weight directly 
involved in a redesign for amphibious 
use. But here the drag increase is 
likely to be in higher proportion than 
the weight, which introduces another 
useful principle of broad application. 

Primary and Secondary Drag 

Using the standard symbols, the drag 
here considered is the direct or so- 
called parasite type expressed in terms 
of the net drag area /„ = SC D , = 
D,/„ excluding induced and cooling 
drag. A small change in drag is then 
expressed by the increment df„ at a 
given lift coefficient, the latter remain- 
ing constant because of the assumed 
constant wing loading and indicated 
speed. For small changes, the weight 
equivalent is substantially a straight- 
line function of drag, and it can there- 
fore be based on any convenient incre- 
ment, such as 1 sq. ft. of drag area. 

Similar to the definition of primary 
weight, a primary drag increase will be 
defined as the drag increment directly 
involved in a proposed change, neg- 
lecting any indirect accretions, such as 
for pulling the extra wing area accom- 
panying the increased weight. In sec- 
tion b in the appendix of Part II of 
this series (July), the existing pri- 
mary drag /„ may be recognized as 
applying to the sum of all the numerical 
items not varying with W or hp.„. 

Thus for our Type A design, the net 
drag area (excluding cooling drag) 
/» = /,+ .00 10 IF which substituted 
in Eq. (7), gives 3hp.„. = 39.8 f p + 
.068IF. Substituting the latter ex- 
pression in the weight equation for 
Type A (Sec. a6) gives: 

IF = 1075 + 39.8/ p + .472IF 
= 1075 4- 39.8/„ + ,4321V from 
which : 

dfjdf, = 1 + M\dw/df r ~ 1.08 
and dW/df, = 39.8/ (1 -.472) = 75.3 
lb/sq. ft. 4- + 

A similar process for the other de- 
sign types gives the results, as shown 
in our accompanying Table 1, for an 
increase of 1 sq. ft. primary drag area 
(equivalent to about 30 lb. of actual 
drag under the assumed cruising condi- 
tions) to which is added a final column 
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reproducing the weight data from the 
preceding article. 

The first thing that will be noted 
about the figures (Table I) is the 
quite moderate character of the total 
drag increases, much less than for 
weight alone, as shown by comparison 
of the first and last columns. The 
weight equivalent of drag, in the mid- 
dle column, although substantial, is less 
in percentage of the total than the 
percentage of actual drag increase. The 
sharp difference between the first group 
of three (Types A, B, and C) and the 
last two types is due to the fact that the 
rated power of Types D and E had 
to be increased to maintain the required 
cruising speed. For Type C, the cruis- 
ing speed would actually become criti- 
cal before a full square foot of drag 
area could be added. 

As shown by the above figures, for 
a primary drag increase, the penalty 
in weight (and cost) of maintaining 
cruising speed at an equal fraction of 
rated power is roughly double what 
it would be for maintaining the power 
loading (and approximate takeoff dis- 
tance). This penalty will be further 
increased at higher cruising speeds, un- 
less the wing loading can be substant- 
ially increased. 

The effect of departure from a true 
primary type of drag is clearly shown 
by reference to the example at the end 
of Part I of this series (June Avia- 
tion). Here the initial drag increase 
was mainly due to an assumed change 
in the wing from a clean construction 
to one with relatively high drag. Hence 
the final drag was stepped up not only 
by the increased wing area but also by 
a factor substantially increasing its 
drag per sq. ft. Fortunately, in the 
case of the amphibian, there appears 
little reason to go far afield from the 
general construction represented by the 
more advanced types of wings. In the 
strict sense, the weight and drag of the 
floats themselves depend on the gross 
weight they have to carry and hence 
are not really in the primary class, but 
this factor is readily allowed for. The 
above principles will now be applied to 
a specific design. 

Conversion of a Landplane 

The implication here is not that it 
is ordinarily feasible to convert an 
actual landplane to an amphibian, but 
simply that it is convenient to start with 
a recognized type of landplane and use 
what we can of the design, plus 
standard floats, before considering 
various special arrangements. Type A 
(low-wing tricycle gear) is chosen as 
an example from among the designs 
previously tabulated in our ‘‘Score 



Card” (Part II, July Aviation), 
the tricycle gear or something 
similar being probably best adapted to 
amphibian use. This craft, as a three- 
place landplane, has a gross weight of 
2,200 lb. and a net drag area (exclud- 
ing cooling drag) of 4.4 sq. ft. 

Under the assumption of 100% sur- 
plus flotation, a close empirical repre- 
sentation of the minimum weight (lb.) 
of floats and connecting struts” is : 63 + 
117 W„ A low estimate for the addi- 
tional length of wheel gear and miscel- 
laneous weight (including extra tail 
area to stabilize the float volume) in- 
creases the total primary weight, 
chargeable to the amphibian, to : 

IV. = 69 + .131V. (1) 

where W. is the final gross weight. 

The primary net drag increase (sq. 
ft.) due to the floats,” struts, and mis- 
cellaneous, is similarly: 

f. = 2 x 0.008 IF.* (2) 
which for the range of IV, around 
2,500 to 4,500 lb. can be approximated 
by the simpler relation: 

/„ = 1.2 + .007 IV. (2a) 

Then from the data for Type A in 
Table I, the final gross weight comes 

°V. = 2,200 + 1.9 (69 + ,131V.) 
+ 75.3 (1.2 + .0007 (K.) = 3,460 lb. 

For the assumed power loading, the 
rated power is 3,460/17 = 203.5 hp. 
The net drag area is 
/„ = 4.4 + 1.08/. = 8.32 sq.ft. 
For 74% net efficiency the cruising 



power hp., = (l/.74)(9.55 x 8.32 + 
.0067 x 3,460) = 139.0 (Eq. 7 in Part 
II). 

The gross drag area / = /„ + .0063 
lip.,,. = 9.20 sq.ft. (Sec. b3, same arti- 
cle) 

A comparison of the original Type 
A and its amphibian cousin A-l, of the 
same carrying capacity (three place) 
will then appear as in the first two 
columns in Table II, to which is added 
a third column for a modified Type 
A-2, to be explained later. 

As the comparative cost is assumed 
directly proportional to the weight 
empty, the cost is, if anything, optimis- 
tic for the amphibian in view of its 
probable smaller volume of production, 
except to the extent that the same jigs, 
tooling, and assemblies might be used 
for both types. It may incidentally be 
noted that Type A landplane is some- 
what heavier and more costly than the 
other two low wing types. 

Another Method 

An alternative solution that will 
readily suggest itself is to keep the 
same power and gross weight, and take 
the weight of floats, etc., out of the 
useful load. This means substituting 
the original 2,200 lb. in Eq. (1), 
which gives IV. = 378 lb. If the 575- 
lb. weight of occupants and baggage 
is reduced by this amount, it is appar- 
ent that we would end up with the 
pilot alone and 27 lb. of baggage. 

Some of the difference, however, can 
be recovered by the saving in seat 
weight and by a smaller, lighter fuse- 
lage. With the further saving that 
could be made by a reduction of power 
to what would just meet the climb re- 
quirement, it appears barely possible to 
produce a two-place amphibian of re- 
duced perfermance in a similar price 
class with the three-place landplane, if 
production can be assumed in compar- 
able quantities. 

As this procedure leaves the wing 
as the only major assembly in produc- 




138 


AVIATION, 


uber, 1945 


tion common to the two types, it be- 
comes of interest to see what might be 
accomplished by a complete redesign. 

Special operating requirements will 
of course narrow the choice of pos- 
sible arrangement for the major parts. 
For example, a beaching requirement 
with exit forward practically dictates 
a pusher propeller most commonly ap- 
plied to a boat-type hull. On the 
other hand, ability to pull up along- 
side a high dock apparently calls for 
twin floats spaced widely enough to 
protect the propeller (whether tractor 
or pusher), and of course a high wing 
and tail with no braces outside the 
floats. A high wing also gives maxi- 
mum clearance from rough water. But 
as indicated by our previous analysis 
of landplane types, weight and cost 
both increase as the wing is moved up, 
and as the engine is moved up or back. 
This is not to say that the above-men- 
tioned accomplishments are necessarily 
impractical, but that special demands 
of this nature should be made only 
with full knowledge of what they will 
cost in pounds and dollars. 

Due to the extra parts and functions 
inherent in the amphibian, and also 
because amphibians in general are still 
in a more primitive state of develop- 
ment than the more standardized land- 
planes, the different design arrange- 
ments apparently worth considering are 
far beyond the limits of this article. 
The writer has, however, investigated 
a number of these possibilities and 
presents herewith the one which, of 
all the more conservative types, ap- 
parently comes closest to meeting re- 
quirements of the low-price market 
(see Fig. 1, Column A-2 in Table II). 

Here the same size wing as the land- 
plane prototype is used, in deference to 
its production advantage and the en- 
larged choice of takeoff and landing 
spots available to an amphibian. The 
same power loading, however, is re- 
tained, which in practice of course 
approximating the 


pow 


fro 



of the baggage and extras is made 
convertible into fuel and an equal 
amount normally omitted from the fuel 

The advantages of this layout should 
be fairly obvious. The improved float 
design with short connecting structure 
minimizes weight and drag. Simple 
and effective retraction is facilitated 
by the wheel arrangement shown. 4 The 
rear wheel on each float swings up 
around a single pivot into a center well 
which, being behind the step, requires 
no closing door. The steerable front 
wheels similarly swing into stagnation 
points forward of the floats. 

The basic structural economy and 
faorable engine placement* of the bet- 
ter landplane types is retained, also 
there is even better protection in case 
of accident. The fuselage and much 
of the wing construction remain the 
same as for the companion landplane 
type. For the private pilot, twin floats 
are held by this writer to be preferable 
(either to wingtip floats or sponsons) 
because of their large hydrostatic sta- 
bility and their adaptability to a mod- 
em coordinated control system. Their 
wide spacing provides desirable stabil- 
ity both on land and water, with pro- 
peller protection and easy access either 
from the front or rear. The low 





docks common to most lakes can be 
readily negotiated. Tail interference, 
laterally as well as longitudinally, is 
minimized by the location and di- 
hedral of the tail plane. 

The weight and performance fig- 
ures speak for themselves. Those for 
the more conventional design in the 
second column of Table II show only 
too clearly why the amphibian has 
been no easy problem. By substitut- 
ing the original gross weight of 2,200 
lb. in equations (1) and (2), it is ap- 
parent that the primary weight and 
drag increases are 355 lb. and 2.70 
sq. ft., respectively ; which doesn’t 
seem bad till we find that with second- 
ary effect the total increase is actu- 
ally 1,260 lb. and 4.28 sq. ft., respec- 
tively, making the final weight and 
drag even greater than corresponding 
minimum figures for the roadable craft 
estimated in our preceding article 
(Part V, October Aviation). The 
amphibian's major parts, however, ap- 
pear capable of structural and aero- 
dynamic coordination to an extent per- 
mitting substantial savings, as indi- 
cated by the more moderate figures in 
the last column of Table II. 

Thus the amphibian is brought into 
a weight, power, and cost class closely 
comparable with a similar-size airplane 
designed for limited road use. Al- 
though the future of roadablcs will un- 
doubtedly remain uncertain until ap- 
preciable experience can be had with 
them, there is already enough backlog 
of experience with amphibians to indi- 
cate a real field, especially if they are 
of a type that can be largely fabricated 
from landplane parts and production 
equipment, the indicated cost being on 
the order of 50% more than for an 
equivalent landplane. Therefore it 
seems reasonable to conclude that, in 
spite of past disappointments and ad- 
mitted difficulties, with suitable design 
the amphibian may yet achieve a mod- 
est but honored place in the production 
of personal aircraft 
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LANDING ANALYSES 
FOR FLYING BOATS AND SEAPLANES 

PART II 

By ERNEST G. STOUT, 

Staff Engineer in charge of Hydrodynamic*, Development Design Staff , Consolidated Vultee Aircraft Corp. 


Continuing his comprehensive discussion of landing phenomena, the 
author concludes his rough water analysis and presents details of 
impact integration. 


W e now come to the analytical 
treatment of rough water per- 
formance, which involves the 
deliberate operation of aircraft in rough 
water to obtain accurate technical in- 


formation on the accelerations and 
handling characteristics of a specific 
aircraft through the use of scientific 
instrumentation. There are two gen- 
erally accepted methods for conducting 


this analysis. First — and most com- 
mon in use today — is the installation of 
accelerometers throughout the airplane, 
with dependence upon these instru- 
ments and observers on board the craft 
to determine and record the data. These 
data are correlated and analyzed to 
obtain final characteristics. However, 
this system has several fundamental 
disadvantages : 

1. To obtain accurate readings of 
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translational and rotational accelera- 
tions, it is essential that all accelero- 
meters in the ship record at precisely 
the same instant, and this involves 
elaborate timing and sequence circuits. 

2. For this type of test there is not 
a simple and completely satisfactory ac- 
celerometer available that will continu- 
ously record accelerations that are ex- 
actly sequenced with other such record- 
ing instruments. Most accelerometers 
used for this type of work have bad 
damping characteristics and pick up 
stray resonant frequencies. It is much 
more difficult to measure mechanically 
a series of sharp accelerations than a 
steady pullout. 

3. In the event of loss of the plane, 
all records and technical evidence bear- 
ing on the cause of the failure are lost. 

The second method, while less 
familiar, overcomes all of these disad- 
vantages, and experience with both sys- 


with this photographic analysis. Only 
equipment necessary is a good 35 mm. 
camera with a telephoto lens and a 
Recordak or shadow box. This elimi- 
nates mechanical failures in elaborate 
instrumentation with accompanying 
hazards of re-running tests. Following 
is a brief summary of the theory and 
procedure for this analysis: 

Since this system is based on the 
theorem of descriptive geometry deal- 
ing with the relation and proportional- 
ity of true length to foreshortened 
length, it is only necessary to determine 
a fixed longitudinal and lateral refer- 
ence on the airplane, the true length of 
which are known, and record on photo- 
graphic film the foreshortened rela- 
tionship of these lengths from some 
point away from the airplane. Since 
it is only necessary to obtain the pro- 
portionality, the distance from the 


camera to the airplane need not be 
known and can even vary during a run. 

Hence, the only preparation required 
before the test is to provide a boat 
which serves as a platform for the 
camera and alongside of which the 
airplane makes takeoffs and landings. 
To.provide a relatively secure platform 
and facilitate following., the airplane 
in the viewer of the camera, the boat 
should be of sufficient size to minimize 
pitch and roll in the sea. Usually a boat 
of the minesweeper or ocean tug class 
is preferable. Also, to facilitate read- 
ing the films it is advisable to mark the 
side of the hull of the airplane with a 
series of large crosses located longitud- 
inally and parallel to the deck line, and 
also, a vertical scries, intersecting the 
former at the C. G. 

The boat then steams into the wind 
with just sufficient headway to main- 
tain control. The airplane is operated 
close as possible to the boat, consist- 
ent with safety, and a moving picture 
record, with the camera run at a known 
constant speed, is taken of the flare 
contact and up until the airplane loses 

The analysis comprises checking of 
the moving picture record, frame by 
frame, in a shadow box or film viewer 
such as a Recordak. Because of the 
relative motion between camera and 
airplane, it is first necessary to correct 
for angularity between the camera and 
the path of the airplane, i. This is 


sion A is a known longitudinal refer- 
ence distance, such as the first and last 
longitudinal cross, distance from pilot’s 
window to rear hull window, or the 
like ; and R is a corresponding lateral 
reference, such as wing tip to wing tip, 
propeller dome to propeller dome, or 
some other such distance. As the film 
is run through the viewer one frame at 
a time, the foreshortened values A and 
B arc traced off onto a strip of vellum, 
which moves across the ground glass 
as illustrated in Fig 5. 

Tangent of the angle f will then be 


H true length B 

A true length A 


(20) 


from which can be determined. 

To complete the analysis, the horizon 
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and a clearly defined longitudinal base- 
line, such as the longitudinal crosses, 
the deck line, or painted waterline, is 
traced at the time the reference points 
are plotted. This gives a foreshortened 
angle of pitch, 3, which is corrected 
for the angularity, <P, to give the true 
angle of pitch or trim, t, of the air- 
plane. This is based on the assumption 
that the horizon is infinite and pro- 
vides a true horizontal. The correction 
to the foreshortened angle of pitch, 0, 
is illustrated in Fig. 6 where faired 
values of 4 1 and 3 are used to obtain t. 

In Fig. 6, 



D -L, sin /3 (24) 

Also, 



therefore, 

sinr =sin yUin/J (27) 

If the traced longitudinal baseline is 
not the airplane’s trim baseline, any 
true angularity between the two is 
added or subtracted. For example, if 
the painted waterline was used for the 
trim reference and it is painted on the 
hull at an angle of —2.5 deg. to the 
forebody keel, which is the trim refer- 
ence line for the airplane, all values 
of true angle of the waterline to the 
horizon would be increased 2.5 deg. 

To obtain the rotational acceleration 
in radians per sec. squared, the ob- 


served values of p and 3 are plotted, as 
shown in Fig. 7, against frame number 
and, knowing the speed of the camera, 
frame number can be transposed to 
time in sec. The observed values of 
P and 3 are faired to take out small 
irregularities, and the true angle of 
pitch, t, is determined from equation 
(27) and plotted. First derivative of 
angular displacement, 8, versus time, 
I, gives angular velocity, o>. The 
curve of true angle of trim, T , versus 
time is differentiated by taking the 
slopes of the curve and is plotted as 
angular velocity in radians per sec., 
to, versus time as shown in Fig. 7. 

Second derivative of angular dis- 
placement versus time gives angular 
acceleration, a. This is obtained by 
taking the slopes of the curve of angu- 
lar velocity versus time and plotting 
as angular acceleration in radians per 
sec. squared versus time, as shown in 
the bottom plot of Fig. 7. To save time 
in the original analysis it is usually 
customary to analyze only every tenth 
frame of the picture until the region of 
highest acceleration is determined; 
then this region is fully determined ac- 
curately by filling in each frame. 

Acceleration because of translation 
is obtained in much the same manner 
except that only the vertical displace- 
ment of the C. G. relative to the hori- 
zon is required. The vertical move- 
ment, s, versus time, /, is plotted, and 
the first derivative of this curve, 
ds/dt, gives vertical velocity, v, of the 
C. G. This curve is plotted and the 
derivative, dv/dl, gives the vertical 
acceleration, a. A typical plot of this 
analysis is illustrated in Fig. 8.* 

It will be found that the time spent 
on the film analysis is about equal to 
the time required to analyze the accel- 
erometer records — saving the cost and 
time for elaborate instrumentation and 
necessary re-runs when the instruments 
fail to operate satisfactorily. Based 
upon experience with both methods, 
the final results of the camera method 
are more accurate — particularly in the 
determination of rotational acceler- 
ations. 

Landing Impact Integration 

Until recent years, very little con- 
sideration had been given to any 
analysis of the landing regimen of fly- 
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ing boat operation except that neces- 
sary to meet the rough water require- 
ments. Hull bottom structure has been 
arbitrarily designed to a yield load 
factor of 6.0 — found through accumu- 
lated experience to give adequate 
strength. This criterion was established 
many years ago when wing loadings 
rarely exceeded 25 lb. per sq. ft., and 
by rule of thumb was found to be ade- 
quate and generally considered to be 
independent of wing loading. 

But in recent years, modern flying 
boats, built to this standard with wing 
loadings of 50 lb. per sq. ft., and more, 
have experienced a great increase in 
hull failures — indicating that further 
investigation of the landing function 
is justified. Before any analytical 
study of this nature can be set up, 
it is necessary to establish a proce- 
dure, and relationship among the major 
parameters involved. The author has 
developed such a method, which lends 
itself to analytical landing solutions 
and consists of evaluating what is 
called the “impact integral.” This 
analysis and a typical procedure is pre- 
ented below. 

Theory of llie Impact Integral: Im- 
pact integration was primarily devel- 
oped to study the effect of wing loading 
on impact accelerations. The method 
consists of holding constant all of the 


major flight parameters, except wing 
loading, with landing trim an inde- 
pendent variable. In this manner, 
pilot technique is eliminated com- 
pletely. This results in a qualitative 
analysis which may then be broken 
down into a quantitative analysis for 
a specific case by taking into account 
the factors involved in pilot technique 
— flare at landing, use of power, etc.. 

Basically, it is assumed that the air- 
plane approaches the water in a steady 
glide at a speed 10% above the stall, 
and contacts the water with no deceler- 
ation due to flare. The flare is assumed 
to be only rotation to the predetermined 
trim for which the analysis is made. 
By assuming various landing trims, 
impact acceleration versus trim for a 
constant set of approach conditions may 
be plotted. After contact, the trim is 
assumed to remain constant until maxi- 
mum deceleration is obtained, which 
occurs at the point where the sinking 
speed v. is equal to zero. 

The impact integral is, 

“•Sl'fwrm m 

where 5" is the draft of the hull in ft. 
measured at the main step, the limits 
v. and v, are the sinking speeds at 
contact and zero, respectively, w/g 
is the mass, v is the sinking speed in 


ft./sec., and (L r +B) is the decelerat- 
ing force — consisting of the planing or 
dynamic lift, L p , and the buoyancy, B, 
in lb. This integral indicates that the 
draft is integrated with respect to the 
sinking speed from the initial steady 
sinking speed at contact to sinking 
velocity of zero. In other words, the 
integral determines the maximum draft 
attained when the vertical velocity is 
zero and the deceleration is a maxi- 
mum. Inspection of this integral shows 
that it is very similar to the takeoff 
distance integral equation (Part II, 
Takeoff Analysis For Flying Boats and 
Seaplanes, Aug. 1944, Aviation) and 
it is derived in the same manner. Here, 
however, the analysis is in a vertical 
plane and the distance, S, becomes the 
draft, d, and the velocities are vertical 

There are two forces acting to de- 
celerate the airplane — static buoyancy 
and dynamic lift of the hull bottom as 
a result of trim and forward velocity. 
For the particular airplane in question, 
curves of buoyancy versus draft for 
several values of trim are plotted as 
shown in Fig. 9. These data are read- 
ily obtained from the displacement 
model discussed in Experimental De- 
termination of Hull Displacement, Apr. 
1944, Aviation, and furnish the static 
contribution to the deceleration. To 
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Fig. 9. Buoyancy and wetted length/ beam vs. draft for typical hull. 


obtain the dynamic lift of the hull, it 
is first necessary to know the keel line 
wetted length of the hull in question for 
various drafts and trims. For con- 
venience, this characteristic is plotted 
on the same curve with the buoyancy, 
as shown in Fig. 9. The wetted lengths 
are obtained by laying out the water- 
lines, for a given trim and increments 
of draft, on a profile view of the hull 
and scaling the distance on each water- 
line from the step to the keel intercept, 
as illustrated for the typical case of 8 
deg. trim in Fig. 10. So that this figure 
be nondimensional for entering the 
charts of planing lift, the values of 
wet.ted length, w.l., are divided by the 


hull beam, b, to give the coefficient 
W.l./b. Because of the action of the 
step, the wetted length for determining 
planing lift is only that ahead of the 
main step. This procedure is repeated 
for each trim being studied, and the 
curves of w.l./b. are plotted as shown 
in Fig. 9. 

With these data plotted, it is possible 
for any draft to obtain buoyancy in lb. 
and w.l./b. for various values of trim, 
knowing the ratio of wetted length to 
beam, the planing lift coefficient is ob- 
tained from curves of basic planing 
data. Curves of basic planing data may 
be cross plotted from tests made by the 
NACA Tank' 4 and are available for 


U, 10, 20, and 30 deg. deadrise. Inter- 
mediate angles of deadrise can be ob- 
tained by interpolation, as in Fig. 11 
for 22) deg. deadrise used in the ex- 
ample to follow. 

Table II shows the form that has 
been prepared for making the integra- 
tion. The gliding speed, v„ is deter- 
mined by multiplying the stalling speed 
by 1.10. The lift coefficient for glide 
is determined and the ratio of lift to 
drag, L/D ratio, is obtained from the 
wind tunnel curves using 1 ground 
effect. With L/D known the flight 
path angle is, 

0 = cot" 1 L/D (291 

where 0 is the flight path angle. The 
sinking speed is then, 

r. = v„ sin 0 (30) 

where v. is the sinking speed and v, is 
the glide speed. With these data de- 
termined, the step-by-step integration 
can be started. Starting with assumed 
increments of draft, the integration 
proceeds until the sinking speed v, 
becomes zero or negative. Quite fre- 
quently, when approaching zero sink, 
it is advisable to decrease the incre- 
ment of draft for better accuracy. 

For the average draft in in., w.l./b. 
and buoyancy are read from Fig. 9 that 
has been previously prepared for the 
hull in question. With wl./b. known, 
the planing lift coefficient, Ct» is ob- 
tained from the curves of basic planing 
data for the deadrise in question. The 
dynamic or planing lift is, 

* ».* (31) 

where L , is the dynamic lift in lb., p is 
the density of water (1.989 slugs per 
cu. ft. for sea water), b is the beam of 
the hull in ft., and v, is the glide speed 

The planing lift, L, and the buoy- 
ancy, B, are added to give the total 
decelerating force in lb., which from 
Newton’s law is, 

(L p + B)=-ja (32) 

Since ( L, + B ) is not a constant force, 
the incremental expression is written, 

(h» + B) = — da (33) 

0 

where da is the increment of decelera- 
tion and, 

da = (L p + B) — (34) 

in which (L, + B ) is the decelerating 
force in lb., g is the acceleration in ft. 
per sec. squared resulting from gravity, 

= Shoemaker. James M„ Tank Tests oj Flat 
and V-Bettnm Planing Surfaces, NACA 
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and w is the total gross weight in lb. 

Letting Vy be the sinking velocity at 
the beginning of any interval and v.< the 
velocity at the end of such interval, 
the average velocity, v P , will be, 



and the increment of draft, ds, will he. 


ds 


e*i ~ tF-j 
2 da 


(36) 


Hence, the final speed for any incrc- 

.H, = V»i* — (ds X 2da) (37) 

Proceeding in this manner, slcp-by- 
step, the final speed reduces until it 
reaches zero or becomes negative. At 
this point the integration is stopped. 
These data are plotted as shown in 
Fig. 12. The value v, is then plotted 
versus draft to obtain draft for zero 
sink. The increments of deceleration, 
da, are plotted against average draft 
and at the draft for zero sink the maxi- 
mum deceleration is obtained. 

Example Solution: To illustrate the 
procedure, the characteristics of a 
typical flying boat as specified in 
Table III are used. 

It is assumed that the buoyancy and 
wetted length characteristics for this 
airplane have been determined and arc 


as shown in Fig. 9, and that the plan- 
ing lift coefficients, C,. , are taken from 
Fig. 11, which has been obtained for 
224 deg. by interpolating the basic 
planing data. 

The integration is performed step- 
by-step as illustrated in Table II for 
this example. 

Headings at the top of the table arc 
filled in, and it will be noted that this 
calculation is for a landing trim at 
contact of 8.0 deg. The aerodynamic 
characteristics are obtained from wind 
tunnel curves that have been corrected 
for ground effect, as discussed in 
Takeoff Analysis For Flying Boats and 
Seaplanes, Aug. 1944 Aviation, except 
for these computations, average ground 
effect rather than full effect is used 
because the airplane is approaching the 
ground from free flight and is not fully 
acted upon by the ground until actual 
contact is made. Given a maximum lift 


Table III — Characteristics for 
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where K„.„ is in ft. per sec., G. W. 
is the gross weight in lb., .001189 is 
p/2 for air, and S is the wing area in 
sq. ft., and for the example, 

•11,500 

.001189 X 2.0 X 1,780 
= 99.1 fps. (39) 

The glide velocity, v„ is 10% above the 
stall speed, 

v„ = 99.1 X 1.1 = 109 fps. (40) 

and the gliding Cl is, 

41500 

Q01189 X 1.780 X (109) 3 
1.65 (41) 

With the glide Cl obtained, the aero- 
dynamic drag coefficient, C„, using i 
ground effect, is obtained from the 
aerodynamic curves, which in this case 
we assume gave a C» of 0.181, giving 
the ratio of L/D, 1,4. of 9.1 as stated 
in Table III. The flight path, 9. is 
then defined as the angle whose cotang- 
ent is the ratio of L/D, 
cot6.25deg. = 9.1 (42) 

Therefore, 

9 = 6.25 deg. (43) 

The vertical sinking speed, v„ is the 
gliding speed multiplied by sin 9, 
v. = 109 X • 1088 = 11 .9 fps. (44) 

The integration is started by assum- 
ing increments of draft as shown in the 
column of "Total S" of Table II. Be- 
cause of the slow rate of deceleration 
initially this increment can be rather 
large at first. For example, die first 

four steps of 3 in. each. In the Col. 2 
the increment of draft, ds, in ft., is 
tabulated and the average draft in in. 
is put in Col. 3. For the average draft 
of each increment in Col. 3, the ratio 
of wetted length to the beam, w.l./b, 
and total buoyancy, B, is determined 
for the contact trim of 8 deg. from Fig. 
9 and tabulated in Cols. 4 and 7, respec- 
tively. Using the value of w.l./b in 
column 4, the planing lift coefficient, 
Cl„ is obtained from Fig. 1 1 at a trim 
of 8 deg. 

This value of Cl, is tabulated in 
Col. 5, from which planing lift, L„ 
may be computed in Col. 6. By adding 
Cols. 6 and 7, the total decelerating 
force in lb. (L, + B) is obtained and 
listed in Col 8. From eq. (34), the 
increment of deceleration, da, can be 
computed and then accordingly entered 
in Col. 9. 

Since the sinking speed at the start 
of each increment of draft is known, 
the final speed, v at the end of the in- 
crement can be computed from eq. 
(37). For simplicity, the radical sign is 
removed by squaring both sides and a 
column (11) of 7?, is then added. In 
this manner ds X 2 da in Col. 10 can 
be subtracted from the initial speed 


squared to get the final speed squared. 
This final speed, in turn, becomes the 
initial speed for the next increment. 
This step-by-step computation is con- 
tinued, reducing the increment, ds, 
towards the end of the integration to 
give better accuracy, until the final 
speed becomes zero or negative. 

TKe integration is then plotted as 
shown in Fig. 12 where v, is plotted 
versus total draft of Col. 1 and da 
is plotted versus average draft of Col. 
3. The acceleration in ft./sec.’, where 
v, is zero, is the maximum impact 
acceleration and may be converted 
to g’s by dividing by 32.2 ft./sec.*, 
which is noted to be 3.06.9 for the 
example case of 8 deg. trim. With- 
out listing the actual integrations, 
which are similar to the one illus- 
trated, the curves of v, and da 
versus draft for contact trims of 6, 4, 
and 2 deg. are also plotted on Fig. 12 

Total time required from contact to 
the point of maximum deceleration can 
be easily computed if this information 
is desired. Table IV illustrates this 
computation for the example shown in 
Table Ili 

From the laws of rectilinear motion, 

a = dv/dl (45) 

Hence, the increment of time, dl, for 
any increment of draft, is the change 
in velocity divided by the acceleration. 

dl = de/a (46) 

Since the initial and final velocity is 
known for each increment of draft, the 
change in velocity is known. Because 
da in Table II is the average decelera- 
tion for the increment it is divided 
into the change in velocity and the 
time, dl, for the increment is solved. 
Adding these times gives the total time 
shown in the last column. 

Applications of llw Impact Integral: 
Using the method of the impact integ- 
ral, the isolated effect of wing loading 
on impact acceleration can be deter- 
mined. Using an actual case, an air- 
plane originally designed for 26 lb./sq. 
ft. wing loading indicated a maximum 
impact acceleration of 3.19 9 at 8 deg. 
trim. This airplane had been designed 



for 6 g at yield and had been completely 
satisfactory from a strength standpoint 
in varied types of service operation, 
the additional factor of 2.81 g, (6.00- 
3.19) being adequate to allow for rota- 
tional acceleration, rough water, and 
general pilot technique. 

Same design, when later reworked 
for a wing loading of 41 lb./sq. ft., 
was not satisfactory even though the 
hull had been reinforced to give 6.0 g 
at yield for the new gross weight. 
When an impact integration was made 
it was found that the maximum impact 
acceleration, with everything held con- 
stant except increased wing loading, 
had increased to 3.92 g. This indicated 
that an additional 0.73 g was absorbed 
in going to the higher wing loading, 
cutting the margin from 2.81 g for 
contingencies to 2.08 g. The hull 
should have been redesigned to a factor 
of 6.73 g at yield when the wing load- 
ing was increased from 26 to 41 lb./sq. 
ft. 

Subsequent reinforcement to meet 
this figure resulted in satisfactory 
strength. Fig. 13 shows the average 
percent increase in g at yield for in- 
crease in wing loading, assuming a 
basic condition of 6.0 g for a wing load- 
ing of from 24 to 26 lb./sq. ft. In any 
particular case, however, the actual 
integrals should be completely com- 
puted to account for slight variations 
in the specific parameters involved, 
particularly if the initial design condi- 
tion is not within the assumed basic 
condition of Fig. 13. 

In addition to determining the iso- 
lated effects of wing loading, it is pos- 
sible to rapidly obtain analytical varia- 
tions of other parameters. For instance, 
in Fig. 12 it is noted that for a given 
condition, the impact acceleration 
varies from 1.53 to 3.06 g in varying 
the contact trim from 2 to 8 deg., point- 
ing out appreciable advantages for 
landing at low hull trims in certain 
conditions. In a similar manner, the 
effect of deadrise angle may be studied 
for a specific application or the flight 
path and transition required to keep 
the deceleration to given value can be 

In effect, this inherently simple, 
analytical procedure offers designer 
an opportunity to tie down, at 
least qualitatively, many of the hereto- 
fore perplexing variables associated 
with the landing phenomena. With 
the application of other known quanti- 
ties — specific aerodynamic transition 
characteristics, wave velocity, and con- 
tour — it is possible to derive specific 
quantitative calculations for any de- 
sired design consideration. 

Concluding part of this scries will 
be presented next month. 
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Stretch-Forming Plus Impact 

Banishes Joggling Problems 


M ass production and consistently 
close tolerances have revealed 
the need for stretch forming 
many parts udiich had been trouble- 
some on rolls, hydraulic presses, and 
hammers. Although stretch forming has 
developed rapidly, many process men 
hold that greater developments will 
unfold in the near future. 

The Long Beach plant of Douglas 
Aircraft Co. found novel uses for 
stretch forming on the A-26 Invader as 
well as on the Boeing-designed B-17. 
Particularly on bulkhead caps and 
panel stiffeners of the A-26 wing has 
the use of stretch forming supplanted 
the use of rolls and hammers. More- 
over, the forming of these very critical 
parts of the Invader's wing has re- 
vealed a new type of stretch — an opera- 
tion which combines impact with 
stretching. 

At the outset of the tooling program, 
more than an ordinary manufacturing 
problem was presented by the wing. 
Laminar in design, its construction de- 
pended upon the efficacy of 50 bulk- 
head caps and 158 hat section formers. 
The hat sections followed the wing con- 
tour and attached to doublers at front 
and rear spar. At these points the 
formers had a decimal dimensioned 
joggle. The hats were located at ap- 
proximately 8 in. intervals and con- 
sequently carried a great portion of the 
wing load. They were varying in 
length, some being 28 in., others as 
long as 45 in. Almost without exception 
the hats were li in. in height. They 
were roll-formed of 24 ST Alclad with 
thickness varying from .032 to .091. It 
was clear that all contouring would 
have to be done in SW condition. 

In addition to the problem of holding 
close tolerances on the general contour 
of the part there were more acute prob- 
lems to cope with. A joggle 2£ in. from 
each end must be held to a tolerance of 
±. 010 . 

Making the parts on the stamping 
machines we had hitherto used had 
been unsatisfactory because tolerances 
could not be held under ±.065, except 
for short formers. Parts which were 
under 20 in. long had been satisfactory 
because less error accumulated where 
no multiple joggles or flattened areas 
appeared. The short hats would remain 


By DOUGLAS HODGES, Douglas Aircraft Co., Long Beach. Calif. 

By preventing irregularities and permitting closer tolerances in 
formed and extruded sections after bending, ingenious attachment 
to punch press has reduced rejections of these critical parts to 1 
percent. 


on the hammers. But the C-flanges on 
the long formers could never be re- 
formed by the direct impact of a male 
punch. Therefore it became feasible to 
create a line separating one method of 
manufacture from the other — with the 
length of the hats serving as the deter- 

Although the Shop had made an as- 
sortment of parts containing joggles, 
there had never been a demand for such 
critical parts held to such close toler- 
ances. Furthermore the joggles hereto- 
fore had been beaten laboriously into 
the metal with mallets and held fast 
with steel pads. For the shaping of a 
set of formers which would comprise 
more than 300,000 critical parts, a more 


efficient method of fabrication and tool- 

It was necessary to add impact to 
stretch forming. After the problem of 
drawing a joggle into the metal there 
arose a worse problem — a general use 
of flattened areas along the flange of 
the hat section. These C-flanges must 
be flattened in order to accommodate a 
juncture with a doubler or an angle. In 
some areas it was not only flattened but 
also joggled up to clear the doubler. 
Impact was required while the metal 
was on the stretch forming machine 
because a set of punch press dies for . 
the irregular joggles and contours 
would slow down the entire mass pro- 
duction schedule. 
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The solution to the problem came 
with the Douglas development of a 
stretch die with a male punch and jaws 
that operated under the single action of 
a Toledo draw press. To understand 
this device, first imagine an orthodox 
stretch form die in which a hat section 
is set with the crown inverted and with 
the flanges on the upper side of the die. 
The die reposes inside a die holder 
Which is 60 in. long. Fastened in the 
top part of the die holder (Fig. 1) is 
the mating part of the die, a male 
punch which delays its impact upon the 
work until the metal is under approxi- 
mately 5% stretch. 

At the extreme ends of the die holder 
are the top and bottom parts of an in- 
genious set of jaws (Fig. 2). These 
jaws depend upon the action of the 
draw press, the top or male jaw en- 
closing the work and contacting the 
female jaw about 1 sec. before the main 
impact of the major male punch. The 
jaws are operated by a cam action with 
rollers of drill rod to allow the jaws to 
fall back from the ends of the dies. The 
jaws are locked before the major punch 
impact, and they thus provide the 
stretch action on the work. 

The Toledo 795J triple action press 
is used only because it is sufficiently 
large and strong for the work, though 
single action is all that is required. A 
power brake can be used instead of the 
toggle, but the latter is more satisfac- 
tory because greater freedom of action 
for the operator is permitted, since the 
stroke is greater than in any available 
72 in. brake. 

With the rise of the punch the jaws 
retire only a fraction of the travel dis- 
tance (spring back accounting for the 
distance) before they disengage the 
work. By this time the part has been 
stretched, while the major impact has 
been made to form the joggles, set the 
■bevels, contour the part, and flatten 
C-flanges where required (Fig. 3). The 
entire press action requires less than 
3 sec. 

Removing the formed part and in- 
serting a fresh one, along with lubricat- 
ing the work and completing the press 
action, requires 28 sec. Allowing for 
changing dies and other items related 
to job setup, it has been found that the 
combination stretch and joggle die has 
a capacity of approximately 950 parts 
per day (1st and 2nd shifts). 

Supplying the line with 158 formers 
for each A-26 on a fast schedule re- 
quired the use of the Toledo less than 
16 days per month, with none on third 
shift. 

When the part leaves the press it 
goes to the bench, where an operator 
immediately checks it against a contour 
template. Because of an irregularity in 
material caused by heat treat or other 
obscure defects, 1% sometimes proves 
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Fig. 3. Completed formers laid at top and bottom of machine after completion by single strelch-impact process. 


unusable. After forming, the part is 
trimmed and scarfed before going to 
the arbor presses for a final check and 
straighten. It has lost its SW property 
by this time, but it can still be worked 
to correct any contour errors that may 
have resulted from careless or unavoid- 
able abuse. All dies used for these 
formed parts are made of Kirksite. 

Application of this new type of 
stretching has proved so satisfactory in 
the Douglas .plants that it was decided 
to employ impact-stretching even fur- 
ther in solving other A-26 wing prob- 
lems. There were many bulkhead caps 
on the wing as long as the formers, 
indeed in most cases both longer and 
heavier. These also go on the new 
process program. 

The caps are extrusions, in most 
cases, and thickness varies from .091 to 
.250. A few are angles but most are tees 
with joggles held to ±.010 tolerance. 
Because of these characteristics heavier 
jaws are required. Dies of steel, instead 
of Kirksite, are also required. 

Because the Keller proccs bad proved 
satisfactory in reducing the hat sec- 
tions, it was decided to Keller the steel 
dies for the bulkhead caps also. A Kel- 
ler template had sufficed formerly, but 
now such a template would be inade- 
quate. The template was made from the 
lines layout to pick up the form of the 
'bulkhead. From this was made a de- 
tailed mahogany Keller pattern to show 
joggles and 'bevels across the horizontal 
leg of the tee. 

The i in. extrusions (Fig. 4) are 
fully as adaptable to this new principle 
as the .040 hat sections ; they prove to 


■be far more accurate than the parts 
made with punch press joggle dies. 

Despite the rapid action of the 
Toledo press we find it practicable to 
locate a No. 10 tooling hole in the 
standing leg of the tees. By the action 
of a small solenoid-operated fixture, the 


fall of the punch releases a prick punch 
through a bushed hole in the die to 
mark the location of a hole to be drilled 
later. This setup is unnecessary in mak- 
ing hat sections because tooling holes 
in the crown of the hat are located by a 
small dimple in the metal. 


Fig. 4. Two sets of angles, .25 0 and .125 thick, formed by being set back-to-back in stretch- 
was completed. 
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NEW TYPE FLAPS 
LOWER C-74 LANDING SPEED 


Details of Douglas craft's novel full-span unit show it employs con- 
ventional split-type flap, double-slot flap, and combination aileron- 
flap. latter bringing new word — ailerflap — to aviation language. 



G iving landing speeds IS percent 
slower than would be possible 
with ordinary split-type flaps, 
new combination double-slotted flaps 
and ailerons called "ailerflaps" have 
been incorporated in the Douglas C-74 
Globeniaster, military version of the 
DC-7 (see page 108 Oct. Aviation). 

Full span, the new type flaps are 
built in six segments: Two conven- 
tional split-type beneath the fuselage; 
one double-slotted type on each side 
extending -from the fuselage to normal 
aileron position; and one “ailerflap” 
on each side from there to the tips. 

The inboard double-slotted units hear 
some resemblance to those first used on 
the A-26 Invader (described on page 
160 May, 1945, Aviation ). 

Outboard ailerflap consists of four 
parts: A flip; outboard wing flap vane; 
outboard wing flap segment; and ail- 
eron flop, all tied together by hinges 
and linkage, and controlled by a lever 
in the pilot's cockpit connected to pilot 
valve operating a hydraulically-driven 

The aileron segment moves as part 
of the flap in response to flap settings 
and, in addition, as a standard aileron 
when changes of position are required 
from whatever its position is as part of 
the flap. When raised above, or low- 
ered below, its position as part of the 
flap, a linkage moves the flip, which is 
located just ahead of the ailerflap in 
the upper trailing edge surface of the 
wing, providing a drag surface for- 
ward of the airflow through the double 
slots of the flap. When flaps are down, 
the flip moves up as the aileron moves 
up and also moves down as the aileron 
moves down. 

Landing speed of the C-74 is reduced 
by about 15 percent by the full span 
flaps, with the total lift being dis- 
tributed among the surfaces in the 
following proportions : Under-fuselage 
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split flaps, 10 percent; double slotted 
inboard flaps, 65 percent; and the 
double-slotted outboard ailerflaps, 25 
percent. No appreciable loss in flap 
efficiency is reported when the aileron 
segment is actuated for aileron control. 

Power is taken from the main hy- 
draulic system, with the winch having 
a built-in brake that is locked until hy- 
draulic power is applied, to eliminate 
creeping. A gear train, with a reduc- 
tion of 80 to 1, drives a drum around 
which cables are wound and extend, 
via idler pulleys, to drums on drive 
screws of the two inboard flap seg- 

Outboard segments are driven by 
smaller, secondary drums on the in- 
hoard drive screws, around which are 
cables extending to drums on the out- 
board drive screws. Under-fuselage 
flaps are actuated by means of a link- 
age connected to the inboard flaps. 

A limit valve, located behind the 
main drive drum and operated by it. 
automatically stops the flaps when 
maximum travel has been reached, and 
an indicator shows flap position on an 
instrument in the cockpit. Down and 
up travel being automatically stopped, 
it is only necessary for the pilot to 
watch the position indicator instrument 
for intermediate flap settings. After 
completion of the operation, the pilot 
returns the lever to neutral in order to 
take advantage of the brake, which will 
ensure holding the flaps in the desired 

Kxtcrnal placement of flap hinges 
and fairings imposes a penalty of 2 or 3 
ntph. at high speed and 1 to 2 tnph. at 
cruising. This was accepted to in- 
crease efficiency through a flap of 
cleaner design and to provide greater 
hinge and actuating mechanism lever- 
ages at lesser weight costs. 

Principal differences in the double- 
slot feature of the C-74 flaps, over 
these on the A-26, arc rigid attachment 
of the vane to the flap, and simplifica- 
tion of the operating mechanism. 




Schematic diagram of cable drives from hydraulically C-74 lull-span Haps. Under-luselage split-type Haps are 

operated winch lor inboard and ailerHap segments ol operated by linkage connected with inboard segments. 
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1 Seen here is assembly fixture for engine mount ring of 8630 2%- 
I • in. tubing. Setup man tacks and Welds.cn Lord mount fittings 

shrinkage, splice in ring is last point welded, and to ovoid warping, 
the ring is then permitted to cool in the assembly fixture before 


0 Ring is then welded to tour engine-mount legs. (Previously, in 
' other fixture, two sections of each leg had been assembled and 
welded to a forging tor attachment to firewall in completed as- 
sembly.) Horisonlal sliding pins, shown at top of each leg detail, 
hold legs in position and allow lor shrinkage. Mount is inspected, 


THESE SPECIAL FIXTURES 
SPEED ENGINE MOUNT OUTPUT 



By HARRY MERLE, Assistant Superintendent 
of Unit Assemblies, Columbus Plant, Curtiss- 
Wright Carp. 


3 Line-up fixture is used atter mount is completely 
■ welded. With ring held in exact position by 
pins, worker is lining up position of each leg by 
applying heat, which shrinks metal slightly in heated 
area. Legs must also be lined up with tour pins at 
top of fixture, which represent firewall fittings. 



This revealing picture story of a 
war-born production - boosting 
process has profit meaning for 
peacetime fabrication. 


W ith changeover to the special 
machining fixtures designed at 
Curtiss - Wright’s Columbus 
plant, production of SB2C Helldiver 
engine mounts soared approximately 
70 percent. 

Adopted by many other aircraft 
manufacturers, these special fabrica- 
tion units enable the mount to be 
located in a vertical position to ac- 
complish all machining more simply 
and quickly in two fixtures — with pre- 
cision alignment of work. 

Formerly, the mount was machined 
by hand operation in a horizontal fix- 
ture, using an electric drill and spot 

Details of the new production units 
are shown in the accompanying photo- 
graphs depicting step-by-step applica- 
tion in the fabrication process. 


4 In first of two special machining fixtures, 
• mount is dropped into position by mono- 
rail hoist running length ot engine mount line. 
Legs are clamped to fixture at bottom, 
aligned so that there is proper edge distance 

by tour clamps. Detachable top fixture ring, 
swung into place by hoist atter mount has 
been fitted into fixture, is set in position by 


each mounted permanently at corner o I fix- 
ture. Same machine reams with change in 

clips for engine shroud attachment points, 
and to insure interchangeability, drill jig lor 
latter is made from same matching plate as 
shroud tool. Machine coolant fluid runs 
through to drip pan below fixture, then recir- 
cu/aries. The total drilling time in this fixture 



5 In second machining fixture, mount is held by pins in holes 
• previously drilled and at tour locating points at fixture 
base, and ring is damped at top. Motor on fixture top runs set 
of standard cutters, which mill to blueprint dimensions, between 
two parts of each Lord mount attachment point. Completed 
attachment point is shown at ring center, milled to tolerance 
ot .005. Man at right is using indexing drill for drilling and 
reaming holes in attachment points. Hose carries coolant fluid; 
rope and cable (lelt) are part ot monorail hoist. Total time 
in this machining fixture is VU hr. 


6 Drilled holes in Lord mount attachment 
• points are checked with inspection gage 
tor proper alignment. Two raised points are 
go and no-go gages for checking attachment 
point dimensions. Already checked, firewall 
attachment points ere held in place by pins. 
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Torsion-Element Spring Tab 
Combines High-and-Low Load Efficiency 


I NTENDED to replace the helper- 
trim-tab installation on the Vonght 
F4U Corsair, an effective spring tab 
and trim unit, featuring an ingenious 
torsion element, enables pilot to obtain 
large elevator deflection under high 
loading conditions with application of 
reasonable stick force, yet does not 
materially reduce control forces re- 
quired under flight conditions where 
these forces are already light, thus per- 
mitting pilot to retain his stick feel. 

As presently constituted, the helper 
tab is always operated with elevator 
deflection, whereas the spring tab in- 
stallation is so designed that it will 
function only when pilot actually needs 
help. 

Fig. 1 (page at left) shows the units 
of the spring tab installation in as- 
sembled and exploded relation. Ele- 
vator nose ribs are fastened to retainers 
carried by the torque tube (A) which 
is divided in two sections connected 
by a bridge fitting (B) at locality of 
attachment of elevator control linkage 
to a steel torsion element contained 
within each section of the torque tube. 
This torsion element (C), shown in 
section in detail B, is essentially a 
long spring in the form of a tube 

space limitations, and attached to one 
end of the torque tube section. 

To overcome application of a large 
airload on the elevator, a pull on rod 
(D) is transmitted to horn (E) at- 
tached to the torsion spring tube 
through collar (F) at point (G), 
causing the spring tube to twist and 
give relative movement between it and 
the torque tube to which it is fixed 
at one end. A slot in collar (F) limits 
the motion of the spring element with 
relation to torque tube. Movement of 
horn (E) is transmitted to lever (H) 
through point (K) and thence to link 
(L) through point (M). Movement 
of link (L), attached to crank (N) 
(see exploded relation) causes rota- 
tion of jackshaft (O), and arm (P) 
moves pushrod (Q) which actuates 
tab (R) through horn (S), giving 
opposite movement of elevator as a 


result of the turning moment produced 
by the tab airload. 

Action of the spring tube element 
is such that aft movement of the stick 
causes counterclockwise rotation of 
the element’s large or outer section 

(1) which, being attached to extension 

(2) , immediately contacts torque tube 
fitting (3) serving as a stop. Twisting 
of the large section gives a tab deflec- 
tion proportional to the stick force 
used — illustrated by the line OA in 
the force diagram shown in Fig. 2. 

This condition also holds true when 
moving the stick forward up to point B, 
where tab deflection is approximately 3 
deg., beyond which the large section 
tube extension (2) overcomes the pre- 
load force on extension (4) attached to 
spring tube element intermediate sec- 



tion (5). Preload is applied by screw- 
and-nut arrangement (T) to spring 
element inner tube section (6) which 
is pinned at its opposite end to inter- 
mediate section (5). 

Since the inner and intermediate 
tube sections twist more readily than 
the large outer section, force applied 
beyond point B (Fig. 2) will result 
in deflection of only these smaller 
tubes, along the line BC, to give a 
large tab deflection for comparatively 
little application of force — a definite 
aid in spin recovery. 

Normal trim tab operation is ob- 
tained by operating lever (H) at its 
upper end by means of screw jack (J). 
This does not affect spring tube opera- 
tion but merely displaces the aero- 
setting of tab. 
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Brake Shoe Clearance Adjustment Unit 
Automatically Compensates for Wear 





B rake assembly on the German 
FW-190 embodies interesting and 
simple construction details which in- 
clude a novel and simple automatic 
adjustment device to insure fixed shoe 
clearance when the brake is released, 
thus to provide subsequent brake ap- 
plication at the same pedal position. 

Each brake (Fig. 1) has a hydrau- 
lic operating cylinder cast integral 
with the brake shoe support and an- 
chor. Brake mechanism is of the 
uni-directional type with primary shoe 
attached to the operating piston and 
hinged to the secondary or main shoe, 
which is anchored to the back end of 
the hydraulic cylinder. Primary shoe 
provides a servo action and increases 
braking capacity for a given foot pres- 

Shoes are made of cast magnesium 
alloy faced with two strips of metallic 
alloy having the appearance of sin- 
tered iron filings and zinc. Six hollow 
rivets hold each strip in place. Strips 
on the primary (servo) shoe are each 
5§ in. long, 2} in. wide, and 9/32 in. 
thick. Secondary shoe strips are each 
6i in. long. Total braking surface 
per wheel is approximately 65.3 sq. 
in. Inside dia. of brake drum is about 
llj, in. 

Each shoe is equipped with an 
automatic adjustment device which 
serves to retract the shoe and main- 
tain a substantially fixed clearance by 
compensating for wear. As seen in 
the sketch of the unit (Fig. 2), with 
application of heavy brake pressures 
or continued normal brake use, and 
consequent wearing of the shoe, the 
housing, as it moves to the right 
when following the shoe, draws the 
retaining washer into contact with the 
split brass nut on the fixed retracting 
rod, and if the unit is pulled more 
than half the thread pitch (32 tpi.) 
it will expand and seat itself on the 
following thread. When the brake is 
released, the nut acts as a stop and 
prevents the retracting spring from 
forcing the shoe back to its original 
position, since the force of the spring 
is not sufficient to expand the split 


166 


AVIATION, 


nber, 1915 





Cam-Controlled Hydraulic Lathe Feed 
Speeds Work, Improves Finish 

• Guided by template of £ in. sheet steel which operates a 
control roller, two hydraulic cylinders operate feeds of lathes 
equipped by Turchan Follower Machine Co. Reproduction 


of complicated contours is so accurate that surfaces arc free 
from ridges and as smooth as if grinder finished. Diagram 
indicates simplicity of installation. 


Stripper Errors Curbed By Adjustable Stop 



This Roller Attachment 
Prevents Scratched Sheets 

• To eliminate scratches on aluminum 
sheet when it is moved across shear 
table. Westinghouse Mansfield plant 
fitted a roller along table edge. Result 
was not only scratch-free product, but 
also enabled was reduction in work 
force from three operators to two. 


• With addition of adjustable stops behind 
stripper blades used in removing shielding 
from cables, Martin’s Omaha plant has al- 
most eliminated losses caused by old method 
where operators had to guess depth of insula- 
tion. After stops are set for a specified cable 
dia., it is impossible to cut more deeply, result 
being that losses have dropped from 50 per- 
cent to nothing. Moreover, 1,500 man-hours 
per year are saved through eliminating re- 
working of damaged cable. 
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U NDER the able operation of South- 
west Airmotive. Love Field Mu- 
nicipal Airport at Dallas has become 
one of the Southwest’s great service 
centers — and plans for its expansion 
are already in the making. 

Famed for its training of World 
War I pilots. Love Field has served in 
World War II as one of America’s larg- 
est modification centers. In addition, 
the field is one of the main stops 
on transcontinental flights. Southwest 
Airmotive not only services planes for 
airlines, but has won a nation-wide 
reputation for its splendid facilities 
and friendly, efficient servicing of pri- 
vate and commercial planes. 

For the past 1 1 years. Texaco 
Aviation Gasoline and Texaco Aircraft 
Engine Oil have been top-ranking fa- 
vorites with Southwest Airmotive — 


just as they are with other progressive 
airports all over the country, and with 
leading airlines. In fact — 

More revenue airline miles in 
the U.S. are flown with Texaco 
than with any other brand. 
You could have no better recommen- 
dation to guide you in your purchases 
of aviation gasoline and aircraft en- 
gine oil. 

Wherever you are located, a Texaco 
aviation representative will gladly 
help you pick the right lubricants and 
fuel for your needs, and can often sug- 
gest improvements in maintenance 
practices. Texaco Aviation Products 
are available through more than 2300 
Texaco distributing plants in the 48 
States. The Texas Company, Aviation 
Division, 135 East 42nd Street, New 
York 17, N. Y. 


RECONVERSION RUSTPROOFING 
4 Points to Remember 

'■ Ordnance Specification P.S. 300-4 
contains official instructions for the 
complete processing of Govern- 
ment-owned production equipment. 

These instructions require that only 
rustproofing materials meeting Gov- 
ernment specifications be used. 

Texaco rustproofing products meet 
Ordnance specifications for appli- 
cation on Government-owned 
equipment. 

For full information, see your 
Texaco representative or write to us. 



TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 
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THIS DOUBLE-DUTY SCORESBY 
SAVES TIME AND SPACE 


Combining two automatic pilot mounts on one base, American Export 
Airlines uses one unit for instruction while continuing regular tests of 
aircraft equipment on the other. 


TRACED WITH THE NECESSITY for COI1- 

tinuous training of instrument 

maintenance mechanics, while con- 
tinuing at the same time regular air- 
line maintenance of the automatic pilots 
used on both civilian and military air- 
craft, American Export Airlines’ in- 
strument department designed and built 
on a single base a two-unit Scoresby 
with several outstanding advantages 
over the single model generally used. 

Mounted on a standard Sperry base, 
which gives a reversal of rotation every 
7 '/ rev., this machine (Fig. 1) has 
these noteworthy features : Because 
each half of the testing mechanism is 
similar to the other, two entirely inde- 
pendent tests may be made at the same 
time, if a sudden demand should require 
it; one section of the Scoresby may be 
used for instruction purposes while the 
other is still reserved for routine tests ; 
also, floor space and initial investment 
are considerably less than would be re- 
quired for two separate machines to 
perforin the same work. 

Testing requirements called for sup- 
ply of vacuum, also oil under pressure, 
both being closely regulated to con- 
form with flight conditions. These were 
taken from the regular shop supply 
lines used for all instruments. 

Servo units and the other motion- 
providing parts were standard units 
as used with automatic pilots on air- 
craft, but the method of connecting 
them was necessarily different. Refer- 
ring to Fig. 2, the servo units are at 
the back of the machine and are con- 
nected to the follow-up pulleys by cables 
running over standard ball bearing 
pulleys outside the edge of the table. 
Because the spring operated follow-up 
pulleys exert sufficient force to keep 
the cables taut and since there are no 
control surfaces to be moved, cable 
connections are made only to one end 
of the servo piston rods, instead of to 
both ends as is necessary in the airplane 
itself. 

Another simplification, as compared 


to the flying installation, is the use of 
a hand wheel instead of the remote 
control engaging lever for cutting out 



mounted on each side of the vertical 
back edge of the table, allowing sim- 
pler piping and cable installation than 
if they were placed in the normal fore 
and aft position. 
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To permit rapid and effective connec- 
tions to be made between the units to 
be tested and the mounts, tapered pro- 
jecting tube ends are provided at the 
face of each mounting bracket, against 
which the instruments press when in 
place, forming a tight connection with- 
out use of threaded parts, which would 
be both difficult to install and would 
need constant replacement through 
wear caused by frequent instrument 
changes. 

The timer (detail 19, Fig. 2) is the 
only instrument which is not taken 
from the original Sperry automatic 
pilot equipment. Its use is essential in 
checking reaction time of follow-up 
mechanisms, servo units, and air re- 
lays, since these must operate within 
fairly close time limits to avoid too 
rapid control surface movements or 
over compensation. The instrument is 


a standard Kodak photographic timer 
with front control knobs. 

Seen in Fig. 1 is the right hand 
mounting unit being used for testing a 
directional compass indicator. In this 
case, the servo units and the other 
parts which would be used on the 
airplane for operating control surfaces 
are not in action. Testing of artificial 
horizons is performed in a similar 
manner. 

Regulation of the vacuum used for 
operating the gyros is obtained by 
turning the knobs (shown in Fig. 1) 
on the lower front of each mounting 
unit. The knobs are marked “rudder", 
"aileron”, and “elevator”, reading from 
the left. Turning these knobs clock- 
wise reduces the gyro speed (normally 
12,000 rpm.), while the opposite rota- 

Current from the shop supply line 


is led to sockets beside the air relays, 
for lighting the instruments. 

Oil for servo operation is placed in 
the sump (detail 1, Fig. 2) and passes 
through the filter ( 14) each time it is 
circulated through the system. Since 
the capacity of the six servo units is 
quite large compared to that of the 
sump, the oil is circulated and filtered 
sufficiently frequently to prevent there 
bejng any likelihood of foreign matter 
reaching the instruments. Plumbing is 
shown in Fig. 3. 

Credit for the design and successful 
operation of this machine is due to 
G. A. Warde, J. E. Bowley, E. H. Raig- 
nel, and F. A. Massie, all of AEA's 
instrument department, who designed 
and constructed this unit while carrying 
on the routine instrument maintenance 
incident to airline and AAF combined 
operations. 
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CORRECT SERVICING 
DETERMINES DE-ICER EFFICIENCY 

PART It 


Precisely detailed here are the step-by-step working methods for 
making all types of de-icer repairs which involve vulcanizing — with 
each job and "fix" tabulated, the curing times carefully calculated, 
and all do's and don'ts noted. . . . Concluding installment of this 
two-part "how-to" feature. 


\/ rail for extreme care in prepara- 

’ lion and curing because of the 
constant bending while in use, accom- 
panied by great variations in tempera- 
ture and atmospheric conditions. 

Vulcanizers supplied in B. F. Good- 
rich Kit No. 3041 are adjusted at the 
factory to heat to 285 deg. F, with volt- 
age specified on the name plate. All 
curing times are calculated for this 
temperature, and if line voltage is 
lower curing times must be longer 
than specified. 

Since the curing time varies with 
the type and position of repair being 
cured, the time has been given, in the 
instructions, for each type of repair. 

Because over-curing de- 
stroys the flexibility of the 
de-icer and undcrcuring pre- 
vents the proper bond from 
taking place, curing time 
should be carefully watched. 

Curing Procedure 

1. Preheat vulcanizer. 

2. Place sponge pad over 
bottom of unheated platen 
with a piece of clean, un- 
wrinkled holland over 
sponge pad, then place de- 
icer in position over holland 
centrally with area to be 
cured, after which place 
another piece of smooth, 
clean holland over spot. (If 
holland is not available, 
spread a thin coat of soap 
and water over surfaces of 
tin and sponge pad and let 
dry thoroughly. This will 
prevent sticking.) 

3. Set holland and clamp 
heating element in place un- 


der metal curing plate at least 1 in. 
larger than heating platen. Heater 
should be tightened firmly by hand. 

4. Cure for time specified. 

5. Test each repair thoroughly after 
curing. If on a tube, inflate to 10 psi. 
If in stretch area, flex and stretch by 
hand several times, then carefully ex- 
amine for soundness. 

Conductive Surface Repairs 

The conductive surface must be re- 
stored on face if there are scuffs or 
gum repairs. 

1. Wash surface, paint with conduc- 
tive cement, and allow to dry thor- 
oughly, then add another coat and let 





2. Dip finger in conductive cement 
solvent (isopropyl acetate) and rub 
down with light circular movement. 
(Do not allow finger to become dry.) 
Then wipe surface lightly with cloth 
moistened in conductive cement solvent. 

3. Inspect for high or low places. High 
places require additional rubbing down. 
For low spots, repeat steps 1 and 2. 

4. Allow to dry thoroughly and apply 
soapstone. 

For sliallcmi scuffs in conductive sur- 

1. Wash surface, then smooth scuff 
with felt disk in electric buffer. 

2. Wash again to remove loose par- 
ticles. 

3. Restore conductive surface by 
method previously described. 

Deep scuffs through conductive sur- 
face are treated as follows: 

1. Wash area to be repaired. 

2. Rout both conductive surface that 
has been scuffed and as much of the 
cured rubber as is necessary to re- 
move pits, buff $ in. around outer edge 
of routed area, then cement. 

3. Pack routed area with uncured 
gum, flush with conductive surface. 

i in. buffed area 
then 


10 i 






conductive surface. 

Flap Repairs 

Torn flaps call for fol- 
lowing operations: 

1. Wash fabric side of flap, 
buff J in. around tear, and 
cement buffed area. 

2. Cut a patch of flap repair 
fabric which will extend J 
in. beyond all sides of tear, 
cement patch with one coat, 
and allow to dry. 

3. On cemented patch, place 
a strip of .020 gum. (When 
fabric patch is in position, 
gum should extend 4 in. on 
all sides of tear.) 

4. Place gummed patch on 
fabric side of flap with gum 
next to tear. Stitch firmly. 
(Edges of tear should have 
at least A in. clearance so 
vulcanizer pressure can force 
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edges of tear forming 



a flush surface. 

5. Buff and cement J in. area along 
edges of tear on conductive surface 
side. 

6. Cure 10 min. and restore conductive 

Flaps torn loose from bead: 

1. Wash area and rout to a depth of 
.010 the face ply from which the flap 
has been torn, then wash and cement 
routed portion. 

2. On cemented area, lay a strip of 
.010 gum ft in. wide. (Edge of gum 
strip must fit tightly against inside 
edge of routed area.) 

3. Buff and cement the area of flap 
where torn loose and let dry. 

4. Lay flap in place allowing A in. 
clearance between edge of flap and in- 
ner edge of routed area. 

5. Buff 4 in. area on both edges of 
repair and apply one light coat of- 

6. Cure 12 min. and restore conduc- 

When necessary to lay in a new 
piece of flap, proceed as in "Flaps torn 
loose from bead”, then as in “Torn 
flaps”, using cured flap material. 

Stretch Area Repairs 
In De-Icers Without Sponge Filler 

Small holes or tears not over i in.: 

1. On face side, rout around hole or 
tear so that bowl shaped depression 
is formed approximately .020 deep, 
then buff 4 in. beyond edge of bowl. 

2. Wash, cement, and pack depression 
with gum until flush with conductive 
surface. Stitch firmly. 

3. Cement the J in. buffed area with 
one light coat. 

4. Treat back of torn portion as de- 
scribed in 1, 2, and 3. 

5. Cure 10 min. on face, reverse and 
cure 5 min., then restore conductive 

1. On back side of de-icer, rout to 
depth of .015. Allow a 4 in, to 4 in. 
clearance on each side of tear, then 
wash and cement routed area. 

2. Cut a piece of coated reinforcing 
fabric to size of routed area. Be sure 
fabric will stretch at right angles to 
longitudinal centerline of de-icer. 

3. Wash and cement on side of this 
fabric, then place in position over tear 
and stitch. 

4. Cut a 4 in. strip of gum and place 
on edge of fabric to round it off. 

5. On the face of de-icer, rout a shal- 
low bowl or V-shaped trough around 
the hole or tear. 

6. Buff 4 in. beyond routed area, then 
wash and cement routed and buffed 
portion. 

7. Pack bowl or trough with gum, 
flush with surface. 

8. Cure 10 min. on face side, reverse 
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and cure 10 min., then restore con- 
ductive surface. 

Stretch Area Repairs 
In De-Icers With Sponge Filler 

Small holes or tears not over 4 in.: 

1. On back side of de-icer, buff around 
hole or tear, then wash and cement 
buffed area. Be sure sponge filler is 
cemented. 

2. Pack hole or tear with gum and 
cement one light coat 4 in. beyond edge 

3. Rout shallow depression on face 
around hole or tear forming a bowl 
or V shaped trough. Buff 4 in. beyond 
routed area, wash and cement. 

4. Pack bowl or trough with gum flush 
with surface. 

5. Cure each side 10 min. and restore 
conductive surface. 

Large holes or tears over 4 in. : 

1. On back side of de-icer, if sponge 
is torn and no parts missing, separate 
sponge from bottom ply. 

2. Lay back sponge to expose bottom 
ply J in. around hole or tear. 

3. Buff and wash bottom ply. (Do not 
moisten sponge filler.) Then cement 
bottom ply, 

4. Cut a strip of coated reinforcing 
fabric to extend J in. beyond sides of 
hole. (Be sure stretch in fabric is at 
right angles to beads.) Then wash, and 


cement fabric strip with one coat only. 

5. Position prepared fabric strip and 
stitch firmly. 

6. Cement surface of fabric strip and 
exposed sponge filler. Let dry, return 
sponge filler to position, and stitch. 

7. Cement all cut edges in top ply 
and sponge filler. 

8. Fill between edges with .010 gum 
and stitch thoroughly. (If back of 
de-icer is ribbed over sponge filler, 
ribs in the new gum can be formed by 
curing with a piece of cured ribbed 
material with ribs next to new gum. 
Coat cured ribbed ply with soap and 
let dry before using.) 

9. On face, rout edges of hole to form 
a shallow bowl or V. Buff 4 in. beyond 
routed area and cement surface. 

10. Fill bowl with gum flush to sur- 
face. 

11. Cure 12 min. on face, reverse and 
cure 10 min., then restore conductive 


Small holes or tears through one 
side less than 4 in. : 

1. If on the face side of shoe, rout 
the rubber 4 in- wide around hole al- 
most down to the tube fabric. (Do not 
injure the fabric.) If on back, merely 
roughen area lightly. 

2. Wash and cement. 

163 


3. Completely ( 


with .010 


4. Lay on a piece of lightweight rein- 
forcing fabric, exact size of routed 
area. Fabric must be cut and laid in 
on tlie bias with respect to the length 
of the tube. 

5. Fill in with gum flush with outer 
surface on face. On back, cover with 
.010 gum. 

6. Cure 12 min. and restore conductive 

Large holes or tears through one 
side over 4 in.: 

(Note: Inside of tube must be rein- 
forced as well as outer side. Inside 
reinforcement is applied first.) 

1. Through tear in tube, deposit a 
small amount of soapstone on tube wall 
directly opposite tear. 

2. Holding tube open, buff inside area 
surrounding tear. If tear is through 
tube seam, first remove tape on inside 
for 4 in. on either side of injury. 

3. Wash and cement. Do not allow 
cemented area to touch opposite tube 
wall. A small piece of holland may be 
inserted to prevent contact. 

4. Cut a piece of lightweight rein- 
forcing fabric, on the bias with refer- 
ence to length of tube, and rub one 
side with soapstone, then wash and 
cement opposite side. 

5. When cement is dry. remove hol- 
land from tube and insert bias-cut 
patch so that the cemented side of 
patch contacts cemented area in tube. 

6. Carefully work patch in place and 
close up tear over patch. Roll thor- 
oughly with roller. 

7. Repair outer surface by 
applying a patch by method 
outlined for small holes. 

8. Cure for IS min. and re- 
store conductive surface. 

Holes or tears through 
two sides 4 in. maximum : 

Repair one side at a time 
same as for damage to one 

Hole from one lube into 
another: 

1. Mark out an area around 
damage on both face and 
back, allowing 4 in. clear- 
ance on all sides. 

2. Rout rubber in area and 
buff surface 4 in. beyond. 

(Be careful not to injure 
fabric.) 

3. Remove in-between tube 
fillet across routed area, cre- 
ating a A in. slot between 
tubes. (Do not injure tube 
edges.) 

4. Cut on a bias two pieces 
of lightweight reinforcing 

fabric, so that when inserted 

through the slot, they may be Cutaway 
wrapped around tube edges 

l«4 


and cover routed area on both face and 
back. Wash routed areas and cement. 

5. Completely cover tear with .010 
gum on face and back. 

6. Wash fitted fabric patches and 

7. Dip first patch in washing solvent 
and quickly slip it into position in A 
in. slot. Allow solvent to evaporate 
before stitching down. 

8. Stitch patch in place on face and 
back of de-icer. Patch must fit tightly 
against tube edge. 

9. Prepare second patch and proceed 
as in 7 and 8. 

10. To complete the repair on back : 

b. Replace in-between tube fillet 
strip by forcing thin strips of gum 
between tube edges until flush with 
surface of tubes. 

c. Replace 4 in. seaming tape which 
covers in-between tube fillet strip and 
tube edges with 4 in. bias-cut strip of 
lightweight reinforcing fabric. 

d. Cover entire repaired area with 
.010 gum. 

e. Stitch thoroughly and cement J 
in. buffed area beyond gum edge to 
care for any overflow. 

11. Turn de-icer over and complete 


When tear is through stretch area 

1. Wash and rout an area 4 in- wide 
on all sides of injury on both face 
and back down to fabric surface. 

2. Cut through stretch area along edge 
of tube for width of routed area. (Do 
not injure tube edge.) Then wash and 
cement both face and back. 

3. Completely cover tear in tube on 
face and back with .010 gum. 

4. Cut on a bias, a piece of lightweight 
reinforcing fabric so that it may be 
wrapped around the tube edge, and 
cover routed area on face and back 
of tube. 

5. After fitting fabric patch, remove 
it, wash, cement, let dry, and replace. 
Then stitch down thoroughly to ex- 

6. Cover patch with .010 gum and 
stitch thoroughly. 

7. Working from back of de-icer, sep- 
arate the sponge filler and lay it back 
so bottom ply is exposed 4 in. on each 
side and at end of tear. 

8. Buff, wash, and cement bottom ply. 
(Do not moisten sponge filler.) 

9. Cut a strip of c 


io Pa < 


fabric to extend A in. on tube edge 
and 4 >n. beyond edges of tear, making 
face side. Proceed as in sure that stretch in fabric is at right 
learning tape angles to longitudinal centerline of de- 


except that 
is to be used. 

12. Place clean holland cloth over re- 
pairs on both face and back. 

13. Vulcanize 15 min. on face, then 
reverse, vulcanize 10 min., and restore 
conductive surface. 



in. (Courtesy B. F. Goodrich) 


10. Wash fabric strip and cement it, 
one coat. Let dry. then place prepared 
strip in place and stitch thoroughly. 

11. Cement one light coat on surface 
of fabric and exposed sponge filler. Let 

dry and replace sponge filler. 

12. Cement edges of cut in 
top ply and sponge filler and 
let dry. Fill between edges 
with .010 gum and stitch 
thoroughly. 

13. If back ply is ribbed, 
ribs in new gum can be 
formed by using cured ribbed 

gum in vulcanizer. Coat 
cured ribbed ply with soap 
to prevent sticking. 

14. On face side rout edges 
of tear so a small V-shaped 
trough is made approxi- 
mately 4 in. wide. 

15. With carborundum stick, 
buff 4 in. beyond edges of 
trough, then cement trough 
and buffed area. 

16. Fill trough flush to sur- 
face with gum. 

17. Cure 12 min, on face, re- 
verse and cure for 10 min., 
then restore conductive sur- 

Pitot hole and antenna lug 
hole repairs: 

1. Rout reinforcing fabric 
(Turn to page 250) 
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Piston Ring Sets 
Counted Automatically 

• By simple expedient oi attaching 
small block to wooden arm, old time- 
taking way of counting piston rings 
into sets for various types of engines 
has been dispensed with. Upper arms 
serve as storage racks while lower one. 
with its adjustable block, may be set 
to accommodate whatever number of 
rings are required for the engine being 




Sextant Collimating Fixture Simplifies Accurate Checking 


• Backlash and scale readings of sextants are now checked 
in less than 1 min. by fixture invented by G. E. Dennewitz 
of FATSC. Using AC equipment and adapting driftmeter 
vertical collimating stand, method is accurate within 15 


sec. of a degree. Cradle (A) is mounted on base (B), while 
collimater (C) and stand (D) are mounted in optical line 
of sight. Backlash and scale readings are taken from 
sextant (E), while setting is by means of wheel (F). 
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Handy Skid Box 
Saves Many Steps 

• To provide both weatherproof and easily moved storage for tools used in 
line service on the apron, UAL devised this skid-mounted combination tool 
box and work bench. In addition to keeping all tools in one place near the 
work in hand, box affords a steady working surface, due to skids being 
used instead of wheels. Part hinged to edge of cover lets down to enclose 
front of shelves. 



Clamp Bolt Base Block 
Eliminates Scarred Work 


• C lamp bolts, used in securing wing assembly parts at 
Flectwings Div. of Kaiser Cargo, formerly disfigured 
the polished metal surfaces when being tightened. If 
shims were used to prevent this scarring, they frequently 
slipped and necessitated readjustment, with an average 
loss of 15 min. per wing. Devised bv Elmer Cross, this 
safety block was attached to the bolts, transmitting pres- 
sure directly to metal and saving not only readjustment 
time but also costly burnishing for removing blemishes. 



Fiber casing'' Piston 


These Fiber Shields 
Save 5 Hr. Per Piston 

• Through use of shields and washers to replace the old 
tedious masking operation when chrome plating hydraulic 
valve pistons, Fleetwings Div. of Kaiser Cargo has saved 
more than 5 hr. per piece. Shields, developed by E. Davis 
of hydraulics dept., are made from fiber and are sealed by 
rubber washers to protect portions not to be plated. 
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BUILT IN BY CONSOLIDATED VULTEE 

the glorious feeling of luxurious security 

INTERIORS CREATED BY HENRY DREYFUSS 


"Vultee / / O The "airplane 
the airlines asked for” is engineered for the ulti- 
mate in passenger comfort and operating effi- 
ciency. This 30-passenger postwar transport has 
a cruising speed of 275 miles an hour, carries an 
8,000 pound pay load. 


StiMOH "Voifilyei /SO A small plane with 
large plane characteristics, its sturdy 150 horse- 
power engine develops 133 m.p.h. maximum 
speed, 125 m.p.h. cruising speed. It accommo- 
dates four passengers, baggage and sufficient fuel 
for 500-mile, non-stop flights. 


C ?0"4otidtlteel '1/uttcc 37 when you enter this great queen of the skies, yc 
circular stairway shown on the previous page. From London to New York in about i 
204 passengers and 15,300 pounds of baggage with its six engines producing pc 
automobiles. As in all Consolidated Vultee planes large and small, passenger com 


vill 
; ho 
alen 


the graceful 
, it will carry 
' 353 average 
ice come firet. 


COMFORT . . . absolute and effort- 
less . . . you can even turn off the sun! 


CONVENIENCE . ..soft, ample fighting, 
flawless mirrors... a challenge to beauty. 


LUXURY . . . every corner breathes 
thoughtful care... complete luxurity. 






Whether for the smallest private air- 
plane, for the modern, postwar trans- 
ports that link our cities at home or 
the queens of the sky that fly the 
oceans of the world, U.S. Royal Air- 
plane tires are built to give to every 
landing and every take-off that glori- 
ous feeling of luxurious security that 
the word "luxurity.” 


With bodies of rayon and nylon, 
pioneered for the Aviation Industry 
by United States Rubber Company, 
these lighter, stronger, safer U.S. 
Royals, like the Stinson Voyager, 
the Convair 110 and the great new 
Convair 37 are designed to lead the 
way to a new concept of air transport 
in a peacetime world. 




UNITED STATES RUBBER COMPANY 


On Consolidated Libers 
into the millions of poi 
ships and crews safely wher 



Jet and Conventional Engines 
Combined in Ryan FR-I Fireball 
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Martin 202 and 228 
Planned as New Short-Haulers 
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AA Choosing Feedliner 
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DH Vampire and Hornet 
Which Were Set to Jab Japs 


Revealed are two new one-place fighters that were being delivered 
to RAF for use in Pacific when war ended. Heavily-armed high- 
speed craft were designed for different purposes — Vampire as a 
jet interceptor, Hornet as conventionally powered carrier fighter. 





T wo new DE Havillaxd fighters, 
the 100 Vampire and 103 Hornet, 
each claimed to be the fastest in 
(heir class, were being readied for ac- 
tion in Pacific when war ended. 

Believed to be the first twin-boom 
jet-fighter yet made, the SOO-mph.-plus 
Vampire is powered by a single DH 
Goblin turbine fitted in the fuselage be- 
hind the pilot, with air intakes mounted 
in the wings near the fuselage, and 
outlet located in the rear of the nacelle. 

Construction is all-metal, except the 
cockpit, which is a wood carapace 
structure, similar to that of the Mos- 
quito. Cockpit, located forward of the 
leading edge, offers fine visibility. Ele- 
vator and fin are set high between the 
twin rudders in order to escape blast 
effect of the jet. 

Tricycle retractable landing gear is 
employed, with main wheels folding 
outward. Four 20-mm. cannon are set 
low in the nose. Span is given as 40 
ft., length as 30 ft. 6 in., height 9 ft. 
9 in., and wing area 258 sq. ft. Per- 
formance figures have not been re- 
vealed. 

Stated to be the world's fastest pro- 
peller-driven craft, the new Hornet ap- 
pears to be a scaled-down Mosquito, 
and was designed to operate from car- 
riers. It is stated that the prototype flew 
just twelve months after the design 

Fuselage is all-wood carapace con- 
struction, but the wings are a composite 
of double upper plywood skin and 
underskin of alloy, with composite 
wood and metal spars. Two Rolls- 
Royce engines of 2,070 hp. each extend 
well forward of the craft's nose. The 
port engine is a Merlin 130, and the 
starboard a Merlin 131, the only dif- 
ference being a provision in one engine 
-for having the propeller turn in the 
opposite direction in order to cancel 

Span is given as 45 ft., length at 34 
ft. 6 in., wing area 361 ft., and weight 
as 15,000 lb. Craft’s rate of climb is 
stated to be over 4,500 fpm. at sea level, 
and top speed is put at over 470 mph. 
Operational range, when fitted with 
long range tankage, is calculated at 
more than 2,500 mi., and operational 
ceiling is placed at 35,000 ft. 
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T entatively priced at $3,000 and 
with production slated to begin 
early next year, the two-place 
low-wing Ensign, produced by All 
American Aircraft, Inc., of Long 
Beach, Calif., is now undergoing test 
flights. 

With side-by-side seats, the Ensign 
has a fighter-plane-type bubble canopy 
that slides aft from its junction with 
the windshield. Built-in ventilators and 
an optional light-reflecting coating of 
the upper part of the canopy are de- 
signed to give heat and sun protection 
■without reducing visibility. 

Full cantilever tapered metal wing 
has NACA 23016 section at the root 
and NACA 4412 at the tip. All-metal 
ailerons are Frieze-type without tabs. 

Fuselage is semi-monocoque con- 
struction. with flush riveting used 
throughout. 

Fixed tricycle landing gear is fitted 
on the prototype, but producers plan to 
offer retractable gear as an optional 
feature. Oleo shock struts are used on 
all landing gear wheels, and nose wheel 
is full castering. Hydraulic brakes are 

Optional power plants, ranging from 
85 to 115 hp., will be available, with a 
Continental 85-hp. as standard. Stand- 
ard propeller is a fixed-pitch Sensenieh. 
but the variable pitch version will be 
offered as optional equipment. Engine 
cowling is designed for quick access to 
facilitate servicing. 

Instruments are mounted in an auto- 
mobile-tvpe panel trimmed in plastic, 
and movable controls have plastic 
knobs. Standard instruments include: 
Compass, airspeed indicator, tachom- 
eter, fuel pressure and quantity gages, 
altimeter, and oil pressure and tempera- 


Ensign Two-Placer 
Features Bubble Canopy 

With emphasis on aerodynamic cleanliness, new personal craft 
slated for early '46 production utilizes many features learned in 
wartime manufacturing. 


ture gages — a well-planned group. 

An automobile-type seat, adjustable 
fore and aft, is upholstered in deep blue 
or red leather, matching the balance of 
the cockpit and the trim colors. A 


leather-lined baggage well, measuring 
18x42x24 in., is set behind the seat. 

Controls are operated by either direct 
cable or push-pull rods, eliminating pul- 
leys and giving what is said to be a 
greater degree of feel than would other- 

Gerald Adler, president, reports the 
company is tooling for production of 
as many as 5,000 craft during 1946. 
Sales will be handled by direct factory 
representatives. 
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BOEING STRATOCRUISER 
AIMED AT LOW-COST OPERATION 


All-purpose passenger-cargo craft being developed from B-29 
Superfortress is designed for versatility of operation, with ease of 
maintenance an efficiency factor. 


I duty passenger-cargo transport 
field is the Boeing Stratocruiser, 
being developed from the Army C-97 
which was, in turn, developed from the 
B-29 Superfortress. 

Called an all-purpose craft by Boeing 
engineers, the Stratocruiser can ac- 
commodate up to 114 passengers or 

39,000 lb. of cargo at a cruising speed 
of 340 mph. and. since it can carry 43 
percent of its 130,000-lb. gross weight 
as useful load, it can profitably meet 


present airline rates with only a 20 
percent load factor. 

The Standard Stratocruiser has seats 
for 67 passengers plus 900 cu. ft. for 
cargo. Reached from the top floor 
by means of a circular staircase is a 
14-seat lounge in the bottom deck. The 
operator may sell space in the lounge, 
bringing the capacity to 81, or he may 
offer, as a luxury service, the lounge 
as an "observation car” for change in 
passenger surroundings. 

The Commuter version uses both 


Aircraft photos) 


upper deck and lounge for passengers, 
totaling 114. Like the Standard 
version, 900 cu. ft. of space is avail- 
able below for cargo. 

The Sleeper has 30 berths plus one 
additional seat and the 14 seats in the 
lounge. By day, it has 65 seats ex- 
clusive of the lounge, and 900 cu. ft. of 
cargo space. As a "half and half,” the 
craft can carry 71 passengers on its 
upper deck, with 1,400 cu. ft. of space 
for cargo below. 

Finally, there is the All-Cargo Strat- 
ocruiser, which has 5,720 cu. ft. avail- 
able for payload, 4,320 cu. ft. on the 
upper deck and 1,400 below. 

Passenger versions have large dress- 

addition to' coat and luggage racks, 
and a galley. The lounge has facilities 
for snack or bar service. 

In all versions, the flight control 
cabin has provisions for a flight crew 
of front three to five, according to the 
needs of the operator. Unusual features 
of this cabin are a steerable nose wheel, 
a common (single) set of engine, trim 
tab, and miscellaneous controls for 
pilot and co-pilot, and line-of-sight in- 
stallation of most-frequently-refcrred- 
to instruments. An unusually high de- 
gree of pilot visibility is attained. 

All accommodation and utility areas 
of the Stratocruiser are both altitude 
and air conditioned. A combination of 
radiation and convectional heating 
facilities drives warmed or cooled air 
up the side walls between the lining and 
soundproofing (also between dual-glass 
windows throughout to end frosting 
and steaming) and through ceiling 
grilles. The system can maintain a 73- 
deg. F. temperature at outside air con- 
ditions as cold as 70 below and, for 
cooling, inside temperatures 10 deg. 
below ambient. These conditions can 
be maintained on the ground with the 
engines inoperative and the plane inde- 
pendent of all ground installations. 

Air and altitude conditioning sys- 
tems as well as the entire electrical sys- 
tem and thermal anti-icing for wing and 
empennage, operate from an auxiliary 
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power plant — actually two units — lo- 
cated in an outboard nacelle lower fair- 
ing and each capable of performing all 
normal functions alone. Gasoline- 
driven, they draw fuel from main en- 
gine tanks in the inboard wings. 

The pressurization system functions 
from the moment the doors are closed. 
Automatically following a pre-de- 
termined flight plan in most cases inde- 
pendent of that actually being flown by 
the airplane, the cabin is gently “lifted” 
as the Stratocruiser assumes altitude, 
and is “cushioned” in descent. Up to 

15.000 ft. cabin atmospheric conditions 
can be maintained at sea level. Inside 
conditions at 20,000 ft are those of 

3.000 ft. above sea level ; at 25,000, in- 
side conditions are 6,000; and at 30,000 
ft., the cabin is at 8,000. 

Wing spars are of web type with ex- 
truded chords. Interspar ribs of the 
inboard wing are built up with webs, 
channel stiffeners, and chords, while 
those of the outboard wing are of 
pressed metal type. All nose and tail 
ribs are also pressed metal. Heavy 
gage skin, reinforced by extruded span- 
wise stringers, is used to prevent 
wrinkling under load. The airplane 
has large Fowler-type flaps. 

A relatively simple combination of 
longitudinal stringers and circumferen- 
tials, together with their components, 
makes for strength in the fuselage, 
was designed to withstand fully all 
pressures encountered in altitude con- 
ditioning. 

Flush rivets and butt joints are em- 
ployed throughout the craft, and spot- 
welding has been extensively used. 

Each of the four Pratt & Whitney 
Wasp Major engines may draw fuel 
from its designated tank group or from 
a manifold line into which any or all 
tanks can be discharged as desired. 


The wing-carried fuel cells have a total 
capacity of 5,860 gal. A 1,195-gal. 
wing center section installation ups 
this total to 7,055. Under special load- 
ing conditions with external cells, total 
fuel capacity is 8,225 gal. Each tank 
group is discharged to the fuel distribu- 
tion system through a booster pump, 
which assures freedom from vapor lock 
and loss of pressure at all altitudes. 
Every booster pump has selective 
speed controls to satisfy variable alti- 
tude and starting requirements. 

Fuel tank quantity gages, boost pump 
controls, fuel pressure gages, and tank 
selector valve controls are coordinately 
arranged on a functional control panel, 
which also serves as a fuel system dia- 
gram. Thus the desirable procedure 
for any situation is at once obvious 
without the necessity of reading in- 
structions and making a mental analy- 
sis of valve and pump control manipu- 
lations. Quantity indicators have big 
dials with large divisions for accurate 


reading. Gages are electronic with 
tank elements located so as to mini- 
mize errors due to roll or pitch. 

Both engine power and engine ac- 
cessory zones are covered by the fire 
protection system, which is so mani- 
folded that the entire supply of fire 
extinguishing agent may be directed 
to a single nacelle. 

Dual-wheel tricycle landing gear 
(augmented by a fully retractable tail 
skid for abnormal conditions) is elec- 
trically retracted, control circuits being 
actuated by a single landing gear 
switch. Oleo safety switches prevent 
the landing gear components from re- 
tracting while weight is on the wheels. 
A manual retracting system — fully in- 
dependent of the main electric motors 
and control circuits but operable by a 
portable auxiliary motor as well as a 
handcrank — is provided for each main 
gear and the nose gear. 

An ingenious system of elevator 
(Turn to page 257) 
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THE CARPENTER STEEL COMPANY, 128 W. Bern Street, Reading, Pa. 


Carpenter STAINLESS STEELS 


To Get High Precision Parts 
with Fewer Rejects 


2 ^ 387 . 




. . . use the Stainless that met exacting 
Norden bombsight requirements 


0 If ever a job called for close tolerances, plus product 
dependability, it was this famous bombsight. 

The requirements were tough. For instance, one small piece 
— the heart and nerve center of the bombsight — was held 
to a tolerance of ±.0001". The part contained less than 1 
worth of steel, yet was listed as an $8 cost item. Stainless 
was a “must" for this and many other vital parts, because 
corrosion resistance, wear resistance and a high strength/ 
weight ratio were necessary. 

Why Carpenter Free-Machining Stainless was first choice 
for these bombsight parts is a story that can now be told. 
You can sum it up in one word— "dependability". Said one 
of the factory superintendents: "Experience with material 
obtained from other sources has convinced me that we have 
less rejections, better machining time, less trouble in 
straightening, and better tool life with Carpenter Stain- 
less No. 5 bar stock." 

Your own precision requirements may be less severe, but 
you will benefit by the consistent, money-saving uniformity 
of Carpenter Free-Machining Stainless. Made to tool steel 
standards in a tool steel mill. Carpenter Stainless guaran- 
tees top-flight performance. 

Try Carpenter Free-Machining Stainless Steels and see what 
a difference they make in your production set-up. Your 
nearby Carpenter representative will gladly help you in 
solving your Stainless problems. Call him or write us at the mill. 
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Mis Junkers Ju-388 is a four-place night fighter and bomber 
powered by fwo 1,650-hp. BMW 801% which gave this 


craft a 362 mph. top speed at 40,300 ft. Above 8,000 It., 
cabin is pressurized by turbosupercharger, and there is 
supplemental ram air drawn into cockpit. (ATSC photo) 


Heinkel He-219, powered by fwo DB 603 engines in circular cowlings, 
has a top speed of 385 mph at 21,000 ft. Crew of two sits back 
to back, and there is on emergency seat in rear of fuselage. Heavy 


armament consists of lour nose 20-mm. cannon plus two 30-mm. 
cannon fixed behind cockpit to fire upward at 65 deg., 
and there are provisions for two more guns in wingroots. (ATSC photo) 


NAZIS BRINKED THE FANTASTIC 
IN DRIVE TO RE-COMMAND AIR 


A comprehensive firsthand view 
of German wartime aviation re- 
search and design may be had 
by visiting ATSC’s new foreign equip- 
ment evaluation center at Freeman 
Field, Ind., commanded by Col. H. C. 
Dorney. 

Here the AAF has been gathering 
samples of every type of Nazi equip- 
ment, ranging from complete aircraft, 
through power plants, instruments, 
weapons, ground-laying radar, and 
thousands of other items. And with 
the aid of imported German techni- 


cians, thorough tests are being con- 
ducted to learn the value of this mate- 
rial in relation to our own develop- 
ments. Special attention is given to new 
projects, many of which were in early 
experimental or bench-test stages when 
our forces captured the German 
facilities. 

Frankly, some of these projects 
bordered on the fantastic. So intense 
was Nazi research that it appears that 
no idea was considered impossible 
once a chance was recognized that it 
might help in developing a knockout 


or delaying blow against the Allies. In 
fact it is believed that this very broad 
program was a factor in delaying the 
Germans in gathering an effective aero 
arsenal. Resources were spread so thin, 
in the attempt to cover every possi- 
bility, that some estimates place the 
resulting lag between practical research 
and production as at least two years. 

Aircraft 

One of the aircraft types that our 
bomber formations narrowly missed 
encountering was the Bachem BP-20 



Here is Messerschmitt Me-163B rocket interceptor, now undergoing 
examination at AT SC's Freeman Field in Indiana. Built with wooden 
wings and metal fuselage, craft has a 12-min. endurance and 550-mph. 

were jettisoned. Small nose propeller supplied power lor generator. 
(ATSC photo) 



Natter (Viper), a cheap, semi-expend- 
able, short-range one-seat rocket-pro- 
pelled interceptor. It was devised after 
a careful study of photos of American 
bomber formations showing their width 
and depth. From these studies the Ger- 
mans gaged a cone of fire intended to 
destroy enough craft to render imprac- 
tical any further such raids by the 
Allies. The BP-20 was to be midway 
between a guided missile and a man- 
controlled fighter plane. Launched from 
a vertical ramp and using auxiliary 
takeoff units, the craft was to have an 
initial rate of climb of 37,000 fpm. This 
terrific speed would have rendered hu- 
man control impossible — so initial 
flight would have been controlled by 
ground radar. 

Leveling off in the center of the 
bomber formation, the pilot would 
weave his Natter around and fire off 
the 24 Fohn 7.3-cal. rocket projectiles 
set in the craft's nose. Extremely heavy 
cockpit armor was to be fitted. 

After the rockets had been fired the 
pilot could eject himself from the craft 
and come down by parachute. The rear 
of the fuselage, containing the rocket 
power unit would break off and also 
parachute down, to be refueled and re- 
fitted to another fuselage for further 

Of all-wood construction, Natter 
would have taken only 600 man-hours 
to build. Span was to be 13 ft., and 



Radical jet- and rocket-propelled 
fighter aircraft were brought 
through development stage de- 
spite Allied bombing and they 
might have changed air power 
balance had production kept 


length 30 ft. 6 in. Horizontal tail sur- 
face controls would act together or 
differentially as ailerons. Top level 
speed was planned at over 600 mph. at 
16,000 ft., and range at full power was 
set at 80 sec., or 2 min. under normal 
power. 

Another unusual, though somewhat 
more conventional, fighter was the 
Dornier Do-335, fitted with two DB 
603E engines in tandem, one in the 
nose and one in the tail, turning oppo- 


sitely rotating propellers. A number 
of versions of this craft were built, 

was planned which was to be a com- 
posite, i.e., two Do-335’s joined to- 
gether at the wings. 

Top speed was gaged at 475 mph. at 
21,000 ft., while range was put at 828 
mi. and landing speed 109 mph. Night 
fighters had two 20-mm. cannon 
mounted in the cowling firing forward 
and one 30-nnn. cannon in the propeller 
shaft. The day fighter was equipped 
with three 30-mm. cannon and two 20- 
mm. cannon. Span was about 45 ft., 
length about 45 ft., height 16 ft., and 
wing area 414 sq. ft. Tricycle landing 
gear was used, with wide-track wheels 
folding inward, while nose wheel folded 
back. The latter turned through 45 deg. 

Credited with building the first jet- 
propelled aircraft -to fly successfully 
(the He-178, flown Aug. 1939). Hein- 
kel had started production of the He- 
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ANN ARBOR, MICHIGAN 

BROACHING MACHINES 
PRESSES 

.BROACHING TOOLS 
VgPECIAl MACHINERY 


W™ PRODUCTION, with its emphasis 
on speed and precision, proved beyond a 
doubt the unequalled speed and accuracy 
of broaching. For example, the typical war- 
time problem shown below was the exact 
shaping of slots in jet propulsion turbines. 
Broaching by American delivered the tur- 
bines much faster than would have been 
possible by any other method. 

Likewise, in today’s competitive market, 
broaching by American can turn out your 
products speedily, economically, and accu- 
rately. Let American’s complete broaching 
service — machines, tools, and engineering 


— help solve your manufacturing problems. 
Write today for details. 

An American HD- 15-66 Horizontal 
Broaching Machine (below) was used to 
broach starting slots in jet propulsion tur- 
bine wheels. Employing a set of two 
broaches, two cuts were made with the first, 
and one cut with the second — the second 
broach deepening one 
of the slots already 
cut with the first 
broach. The result of 
these three cuts is 
illustrated by the sil- 
houette above. 



162 Volksjager, a one-place interceptor 
powered 'by a BMW 003, rated at 
1,760 lb. static thrust at sea level. This 
small craft has a wing span of only 24 
ft., length 34 ft., and 120 sq. ft. of 
wing area. Top speed has been esti- 
mated at 522 mph. at 19.700 ft. and 
maximum range 242 mi. Gross weight 
is 5,940 lb. 

Wing construction is of wood, and 
attachment is by means of four bolts to 
the fuselage. Space between the spars 
is used for fuel tanks. The fuselage is 
all metal semi-monocoque construction, 
flush riveted throughout. Main com- 
partmentation of craft comprises cock- 
pit and facilities for armament, fuel 
tank, and undercarriage. There is an- 
other fuel tank in the tail cone. 

Unusual feature of the He-162 is the 
placement of the power unit on top of 
the fuselage just behind the cockpit. 
This necessitated a twin-tail assembly 
with elevators and fins having de- 
cided dihedral. Tricycle landing gear is 
fitted and all wheels fold into the 
fuselage. 

Messerschmitt’s Me-163B intercep- 
tor is powered by a Walter 109.509 
liquid-rocket unit mounted in the tail. 
This power plant is made in two as- 
semblies, the forward -comprising a 
turbine mounting, two worm-type fuel 
pumps, a control unit, pressure-reduc- 
ing valve, and electric starter motor. A 
small cylindrical unit attached to the 
forward housing produces steam to 
drive the turbine through action of a 
solid catalyst on hydrogen peroxide. 
Tlie other assembly is made up of the 
combustion chamber. Fuels used are 
concentrated hydrogen peroxide and a 
solution of hydrazine hydrate in 
menthol. 

Jettisonable twin wheels are at- 
tached to the Me-163B for normal take- 
offs, and a retractable skid is used for 
landings. Span is about 30 ft., length 
about 19 ft., and wing area is 186 sq. ft. 
Top speed is given as 550 mph. at 20.- 
000 ft. and over, and endurance is 
about 12 min. Normal weight is 9,500 
lb. Armament comprises two 30- 
mm. cannon. A later model, the Me- 
163C, had an auxiliary cruising jet 
unit. This type, featuring a pressure 
cabin, was rated for a 590 mph. top 

Prof. Kurt Tank designed the Ta- 
183 for Focke Wulf, and this new jet 
fighter was ready for production in 
1945. To be powered by either a Junk- 
ers Juno 004 or Heink’el Oil turbine, 
all fuel would have been carried in the 
structure of the all-wood, sharply 
sweptback wings. The jet unit was to 
have been mounted in the rear of the 
fuselage with the intake pipe passing 
under the cockpit. In another version, 
an auxiliary rocket unit was to be fitted 


for very rapid takeoff and fast climb. 

Junkers was also very busy on a 
number of turbine-powered types. One 
of these was planned as a flying wing, 
powered by four centrally-mounted jet 
units and fitted with a retractable tri- 
cycle landing gear. Range was planned 
as about 3,700 mi. and top speed at 620 
mph. Gross weight was to be 77-84,000 
lb. 

EF-126 was another of this com- 
pany's projects. Designed as a small 
one-place ground strafer, it was to be 
powered by a single Argus-Rohr unit 
of 1,100 lb. static thrust at sea level, 
span was to be about 20 ft. and gross 
weight 6,160 lb. 

FF-128 was to be a Junkers fighter 
of the tailess type with a jet engine in 
the center of the fuselage. Armed with 
four 30-mm. cannon, this craft was to 
have a 590-mph. top speed. Gross 
weight was set at 10,780 lb. 



Remote control toil turret on Jo-38* mounted 
two 13-mm. (about SO cal.) machine guns. 
This is believed to be one ot first attempts by 
Germans to provide operational era It with this 


Mistel 5 was a projected Junkers 
composite, with the upper component 
to be a He-162 fighter. Carrying a war- 
head, the lower component was desig- 
nated Ju-268 and was to be an all- 
wood monoplane with twin rudders. 
Tricycle landing gear was of the jetti- 
sonable type. With power supplied by 
two BMW 003 turbines, top speed was 
estimated at over 500 mph. 

Power Plants 

One of the more interesting engines 
now being studied at Freeman Field is 
the BMW 803, a 28-cyl. liquid-cooled 
radial fitted with two-stgae four-speed 
superchargers, and designed to turn an 
eight-blade contra-rotating propeller. 
It has the looks of two 14-cyl. radials 
joined together, with the cylinders of 
each unit built in seven blocks of two 
mounted radially about the crankcase. 
The two cylinders of each block have 
a common cylinder head casting and 
camshaft. This camshaft is driven by 
inclined drive shafts, the shafts being 
set at the front and rear of the engine. 

Stated to produce up to 4,000 hp. on 
takeoff at 2,950 rpm., this plant has a 
bore and stroke of "6.14 in. and capacity 
of 5,095 cu. in. 

Another interesting project, later 
abandoned, was a combination of two 
DB 603 engines and one DB 605. The 
605 was to be mounted inside a fuselage 
to drive a two-stage compressor sup- 
plying induction air to the other en- 
gines set in the wings. This design was 
to produce 3.500 takeoff hp. 

Klockner-Humboldt-Deutz were ex- 
perimenting with the Dz-710, a 16-cyl. 
liquid-cooled two-stroke diesel, fitted 
with a turbosupercharger and having 
two opposed banks of eight cylinders 
delivering 2,700 hp. This engine was 
intended as a flat installation, and could 
also be combined in H form turning 
out 5,400 hp. 
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How Slanting for Satisfaction 

Boosted Airport Business 



By EDWARD E. THORP, Aahtant Editor. "Aviation" 

Convinced that pleased customers bring in the right kind of busi- 
ness — in "chain letter" fashion where every sale results in several 
more — Gomer Jones has made Sullivant Airport a popular spot 
which flyers really like to revisit. 


W HEN PRIVATE FLYERS meet ail<l 

talk shop, airports and their 
operators come in for plenty of 
candid criticism. The man whose serv- 
ice prompts his customers to boost for 
him speedily discovers that he has built 
an ever-growing asset of goodwill 
which will pay continuing dividends. 

Analyzing the needs of itinerant 
pilots, Gomer Jones of Sullivant Air- 
port, Columbus, Ohio, concluded that 
customer satisfaction is primarily influ- 
enced by the following factors: Quick 
and efficient fueling service; comfort- 
able accommodations ; good food at 
reasonable prices ; fast and immediately 
available transportation to the nearest 
city; service by licensed mechanics, 
working in a heated hangar under clean 
conditions and with plenty of room 
around planes; and a good stock of 
parts to avoid delays in making repairs. 

The first consideration is covered by 
arranging the fuel pumps inside a cir- 
cular curb, enabling as many as six 


planes to refuel at once. Built below 
propeller level, this curb serves to pre- 
vent possibilities of collisions with 
pumps by in-running craft. 

Pilot accommodations are taken care 
of 'by a large and comfortably furnished 
lounge, with rest rooms and roomy in- 
dividual lockers capable of storing all 
the baggage likely to be carried in a 
plane. This service enables a visiting 
businessman to change clothes before 
making calls in the nearby city of 
Columbus. One result of this feature is 
that several oil companies and manu- 
facturers now 'base their planes at the 
airport because of recommendation by 
pleased salesmen. 

Free taxi service to the city bus ter- 
minal is provided to speed the traveler 
to his destination and pick him up on 
his return. 

If a pilot just drops in for a meal, 
he finds a clean and comfortable res- 
taurant in the administration building 
where satisfying food is served at rea- 


sonable prices. If he merely desires to 
rest or write letters, the lounge pro- 
vides all the facilities he requires. In 
this room are posted flight plans of 
neighboring airports, giving traffic and 
approach rules, with which the flyer 
can familiarize himself while his plane 
is being serviced. 

Three heated hangars provide shel- 
ter, and there is no danger through 
overcrowding since they are large 
enough to permit planes to be removed 
without delay. Adjoining engine and 
airplane repair shops, staffed by 
licensed mechanics and provided with 
adequate mechanical equipment, enable 
work to be performed quickly and effi- 
ciently. 

Heavy investment in parts and ac- 
cessories is unnecessary, because part 
of the premises is leased to Snyder Air- 
craft Co., which distributes these lines 
and keeps a complete stock at the show- 
room. This advantage allows a custom- 
er’s plane to be repaired and put back 
in the air in the shortest possible time, 
avoiding the delays incident to waiting 
for repairs to be shipped in. 

The airport plan — sent to pilots who 
request it — covers enough of the sur- 
rounding terrain to orientate those 
visiting the field for the first time. The 
traffic pattern — both entering and leav- 
ing — is indicated, together with flight 
altitudes. This plan also gives position 
and description of obstructions, also lo- 
cation of roads on three sides of the 
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airport, making recognition from the 
air an easy matter. 

Catering to the visiting pilot has not 
been overdone to the point of forcing 
other airport activities into the back- 
ground. Flight training keeps two 
pilots busy, while the engine and plane 
overhaul departments employ 15 me- 


chanics, several rated as specialists. 

The field has tour cinder runways, 
which have proven very satisfactory, 
their surface being self-draining under 
all ordinary conditions. Runways in 
direction of the prevailing winds are 

3.000 ft. long, while the other two are 

2.000 and 2,400 ft., respectively. This 


layout permits takeoffs and landings to 
be made directly in line with eight dif- 
ferent directions of wind and renders it 
unnecessary to land at more than 23 
deg. crosswind. Coupled with the fact 
that surrounding obstructions are low, 
this feature has contributed to the ab- 
sence of landing accidents at this field. 








The Grumman Widgeon Amphibian brings formerly inaccessible 
lakes and rivers within easy reach of the executive and sportsman. 


Available for immediate delivery. 
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AIRPORT PLANNING 
MUST GATHER IMPETUS 


By ERWIN J. BULBAN, Editorial Auhtant, "Aviation" 

Planning and construction of air terminals has trailed aircraft design 
and production. Still, promise is seen in the statistics and graphics 
of latest airport plans, both here and abroad. 


A though the end of the war found 
us with a number of splendid 
and well-proven airliner types, 
along with designs that show much 
promise, construction of air terminals 
suited for these craft and for the pre- 
dicted air traffic has been woefully 
deficient. In fact, airport building all 
along the line — for super transports 
down to the smallest personal craft — 
is in urgent need of expansion with 
sound planning. 

Lack of a concerted airport policy 
has, up to now, been one of the major 
drawbacks to all types of commercial 
flying. A tremendous airport program 
was undertaken by the armed services 
during the war and hundreds of large 
fields and facilities were built. But 
these were air bases located in accord- 
ance with military necessity and often 

tary populations. Hence many of these 
locations are uneconomically placed 
and so are unsuited for profitable com- 
mercial use. 

However, the picture is not alto- 
gether discouraging. Some communi- 
ties and agencies have been aware of 
the situation and are trying to improve 
or establish high standard facilities. 

Federal Aid 

Most of the plans are being thrashed 
out independently among the major 
cities already established as air trans- 
port terminals. However, the CAA 
and other agencies are trying to es- 
tablish a uniform system to insure bet- 
ter distribution of airfields throughout 
the country. Sought, too, are more 
fitting standards. 

According to CAA, applications 
have been filed to bring airline services 
to 678 locations. But of these, 29 per- 
cent need new airports, 57 percent need 
improved fields, and only 14 percent 
now have adequate facilities. Of 299 
locations presently designated for air- 
line service, 4.7 percent have no air- 
ports, 2.3 percent need replacement, 57 
percent are in need of improvements, 
and 36 percent are considered adequate. 


Under the Lea Bill, the Government 
proposes the construction of 3,050 new 
airports of all types — including those 
for personal flyers — and improvement 
of 1,625 existing sites, at an estimated 
cost of $1,250,000,000. An appropria- 
tion of $3,000,000 is sought for surveys 
and other preparatory work. 

CAA contends that these would be 
sound public works providing about 
1,250,000 man-months of employment, 
and upon completion these airfields 
would furnish employment for approxi- 
mately 63,000 persons. Other points 
made are that they would be of great 
value to the national defense, would 
provide useful community improve- 
ments, be of permanent value, encour- 
age private investment, cut cost of 


public transportation, and invite par- 
ticipation of non-federal governmental 
agencies. 

What the CAA would attempt to do 
is make metropolitan air terminals 
more accessible to the flying public. 
The agency claims that most big air 
terminals have been located in areas 
where land cost was low, rather than 
being placed conveniently to cities. 
Survey show that 1 hr. 40 min. is, the 
average ground travel time consumed 
in connection with conventional air 

The spotlight is focused on what the 
larger cities have on the way. In mind 
is the super-terminal, capable of hand- 
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Airport plan that could be utilized by several communities interested in pooling common 

unit. Facilities are: (1) Boiler plant, (2) loading platform, (3) administration building, (4) 
hotel, (5) cold storage and express warehouse, (6) hangar, (7) personol plane hangar, (8) 
club, (9) parking area, (10) pumping station, (11) factories, (12) offices and shops, (13) 
apartment houses, (14) private homes, (IS) pavilion, (16) playground, (17) parking, and 
(18) service station.- (From study by Ric-Wil Co., Cleveland) 



ling the largest craft, with plane move- 
ments running into hundreds hourly. 
These fields are to be so big that con- 
struction is scheduled in stages, each 
complete in itself, over a period of 
years. They are planned to bring their 
cities millions of dollars monthly as a 
direct result of increased air transport 
business. 

An excellent example of this type 
of planning is the new municipal air- 
port being built at Idlewild by New 
York City. Designed to cover 4,527 
acres, with runways capable of land- 
ing craft weighing up to 150 tons, and 
including provisions for 40 hangars, 
it is estimated that a staff of 40,000 
will be required to operate this field. 
Contemplated is a further addition of 
300 acres. When the field reaches its 
final construction stage in 1950, it is 
estimated that it will be able to handle 
up to 360 flight schedules per hour at 
peak. This may be compared with the 
present 400 daily schedules at La 
Guardia Field. 

It took 3 yr. of study to devise the 
impeller design runway pattern which 
will permit simultaneous landings and 
takeoffs, now considered necessary in 
view of expected traffic increase. There, 
are to be 9 mi. of landing strips — each 
300 ft. wide and 1 ft. thick. The sea- 
plane basin is to be 15,000 ft. long. 

A $10,000,000 administration build- 
ing, containing space of over 1,000,000 


sq. ft., will be capable ot handling 
30,000 passengers daily. Together with 
loading decks, parking spaces, and 
apron, the clover-shaped structure will 
cover well over 300 acres. Travel from 
mid-town Manhattan to the terminal by 
car or bus will take about 26 min. Cost 
is placed at $71,000,000, with interest 
and amortization at about $2,600,000 

Medium Cooperative Design 

For communities not likely to attain 
the volume of transport planned in the 
Idlewild project, but which yet would 
be influenced by a large increase in do- 
mestic and fecderline traffic, a plan 
might be evolved wherein several 
neighboring cities could pool common 
interests and resources to build a re- 
gional airport serving all. This is the 
‘‘airport center” type of design. 

To justify such an arrangement, a 
total population of about 100,000 would 
be most practical. The project would 
combine facilities for trunklines, feed- 
erlines, and personal flying. In its 
primary stage, the community airport 
would have two large hangars, ad- 
ministration building, and an air 
freight and cold storage warehouse 
having loading platforms facing onto 
the apron. To one side would be a pair 
of hangars serving personal flyers, also 
a clubhouse. A conventional triangular 
runway pattern would be used. Hotel 


accommodations, automobile service 
station, and underground garage facili- 
ties would be among the conveniences 
included. 

Featured in this design is to be a 
carefully planned and strictly zoned in- 
dustrial area and housing project. The 
industries would probably be those 
most suited for using air transporta- 
tion as a means of moving their pro- 
ducts. The housing unit would include 
apartments, private dwellings, stores, 
and playground. 

A central boiler plant would serve 
the airport, homes, and factories. It 
would also be possible to extend this 
facility to keeping the runways clear of 
snow and ice through a network of sub- 
surface piping. 

Conforming to CAA specifications 
covering a Class 3 airfield, the project 
would be capable of handling craft of 

10.000- 50,000 lb. gross weight. Paved 
runways would measure 200 ft. wide 
and 3,500-4.500 ft. long, with align- 
ment to cover 80% of wind directions. 

According to CAA there are only 
47S Class 3 airports. Under the new 
airport bill, the Government would un- 
dertake to improve 349 of these and 
build another 101. A goal of 654 Class 
3 fields is sought. 

For Personal Flying 

CAA estimates that with 10 yr. there 
will be 400,000 personal craft being 
flown in this country. At present, there 
are about 1,148 Class 1 and 869 Class 
2 airports available. The agency claims 
that most of these are poorly located, 
with many not up to standard. Need 
is seen to improve 303 and build 1,806 
of the former class, and improve 699 
and build 1,101 of the later to be pre- 
pared to handle the expected traffic, and 
seen required is a 100-plane capacity. 

Class 2 airports are designed to serve 

5.000- 25,000 population and would be 
able to handle craft weighing between 

4.000- 15,000 lb. Runways must be 
paved, must be 2,500-3,500 ft. long, 150 
ft. wide, and so aligned as to cover 75% 
of winds. 

A typical example of facilities being 
planned for personal flyers is the 
former Hartung Airport near Detroit 
(Gratist Ave. and 10J Mile Road) 
being rebuilt by the Detroit Aviation 
Corp. 

Redesign of the 4,000x1 ,600-ft. sod- 
covered field has been undertaken by 
The Austin Co. A new building is to 
house service and parts departments, 
sales display room for new craft, ami 
a luxurious lounge overlooking the 
field for the convenience of family 
members who wish to watch the flying. 
Also contemplated are a new restaurant 
and more hangars. 

An important factor in this airport’s 
location is convenience of transporta- 
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tion. Already, there is bus service into 
the city every 20 min., with the trip 
taking about 30-40 min. In addition, 
arrangements have been made with 
Hertz "Driv-Ur-Self" service to keep 
cars on the field for use of transient 
pilots. Plans are also being considered 
for a “fly-it-yourself” service to en- 
able pilots to rent aircraft. 

Foreign Airport Trends 

Abroad, the building of giant new 
air terminals is somewhat behind the 
development achieved in this country. 
One of the problems to be encountered 
is that, in addition to once again pro- 
viding for the handling of former 
domestic and inter-continent traffic, 
facilities will have to be provided for 
the entry of U. S. airlines, as influenced 
by the Chicago decisions. 

Thus far, the. most advanced design 
appears to be that for Warsaw’s new 
terminal. Total area is to comprise 
2,535 acres and seven runways are 
planned. Two 245-ft. wide blind-flying 
runways are to be included — for land- 
ing, 9.150 ft.; for takeoff. 10.700-ft. 
Remaining runways will vary in length 
from 6,400 to 8,550 ft., with a width of 
152 ft. It is estimated that this pattern 
will allow 180 plane movements per hr. 
Here too, we have the parallel runway 
system to expedite traffic. 

Airport ground facilities, hangars, 
administration building, and loading 
platforms are to be sited in the center 
of the field, a practice now in vogue in 
the U. S. The seven-story administra- 
tion building is to contain separate 
hotel accommodations for flight crews 
and passengers. An interesting feature 
of the loading platforms is that each is 
to be equipped with a turntable to facil- 
itate plane handling. 

As now appears to be the custom in 
major airport construction, the War- 
saw terminal is to be built in three 
stages — the first to include preparation 
of the site, installation of most of the 
drainage system, building an approach 
road from the main highway, construc- 
tion of three main runways and three 
hangars, erection of one wing of the 
administration building, and construc- 
tion of several maintenance shops. 

Britain’s official plans are not as yet 
very well known. However, an inde- 
pendent contest (sponsored by The 
Aeroplane) for the best design for a 
London airport, resulted in a number of 
interesting and well-considered entries. 
The proposal submitted by H. J. 
Coates, E. R. Morgan, and K W. 
Smith took first prize and appears to 
most clearly indicate British thought 
on airport design. 

A combined landplane and flying 
boat terminal, this project calls for 
eight 10,000-ft. main runways, each of 
which could ultimately be extended to 
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New air terminal proposed tor Warsaw, Poland, shows U.S. influence in design of runway pattern 

runways are planned for blind landings and takeoffs. (From "Worsaw Airport" by Aero Dept., 
Polish Ministry of Industry, Commerce. & Shipping, London) 
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15,000 ft. The parallel system would 
also be used, with strips laid out to hold 
taxiing to a minimum. The runways 
are designed to take craft weighing up 
to 200 tons, with static loads of 60 tons 
on each set of wheels. The runway 
numbering system would be to label one 
end of each to coincide with its prox- 
imity to the nearest 10 deg., omitting 
the last digit. For flying boats, a 15- 
ft.-deep artificial lake would have a 
primary landing channel about 18,000 


A seven-storv administration build- 
ing would serve both types of craft. 
This structure would contain hotel ac- 
commodations comprising 52 double 
rooms, 44 singles, and 4 special suites. 
Two-story loading platforms with 
twelve loading points form an arc about 
the building. All refueling points would 
be strategically located underground. 

A peak capacity of 24 planes hourly 
is anticipated, although expectej) move- 
ment is calculated at about 200 craft 
daily. 




The creative engineering which armed our fighting 
men for Victory has no less a responsibility in the years 
of peace ahead. Now that the war is won, we have the 
job of making this a better world. 

aireon produced huge quantities of communica- 
tions and radar equipment and other machinery for 
waging war. Its achievements were equal to its heavy 
responsibilities, and its workers established an outstand- 

aireon enters peacetime production with a notable 
engineering organization, highly skilled personnel and 
great confidence in the future. We have developed many 
products which will contribute to better living, for the 
manufacture of which all 1 5 aireon plants will con- 
tinue in production. 

In order to extend our usefulness we recently estab- 


lished an experimental laboratory in Greenwich. 
AlREON’s creative engineering in radio communica- 

with production proficiency in contributing devices 
for future service. 

In peace, as in war, aireon will stand for quality 
and performance. 





PRESIDENT 



NEW YORK . CREENWICH • CHICAGO - KANSAS CI TY ■ OKLAHOMA CITY- BURBANK - SAN FRANCISCO 
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GLOBE CALCULATOR IS QUICK 
ON AVIGATION DATA 


Combining celestial and terrestrial spheres, realistic computor 
promptly determines great circle courses and distances, also 
speedily "puts finger" on pertinent directions, altitude and azimuth 
of stars, and local and world time. 


J udged to be the most effective 
means yet devised for showing the 
comparative positions of the ter- 
restrial and celestial globes, the new 
Hagncr Universal Globe Calculator is 
designed and constructed so accurately 
that all problems of the astronomical 
triangle can be solved by inspection to 
a tolerance of approximately 33 min. of 
azimuth and 12 min. of altitude. 

With this graphic device, one may 
quickly determine: Great circle course 
and distance between any points on the 
earth, including the distance and time 
of all points along the route; true 
north; altitude and azimuth of visible 
stars at any predetermined time and 
point, with a check on comparative 
positions of celestial and terrestrial ob- 
jects along any course; and time of 
sunset and sunrise, time locally, also 
time anywhere on earth with a single 
setting. Accordingly, this computor is 
seen of decided value in avigation 
schools. Moreover, it will afford great 
aid to the pilot prior to an extended 
flight and it will particularly help the 
avigator in his pre-computation of 
essential data. 

The Hagncr globe consists of a 
16-in. standard world sphere over 
which is superimposed, with clearance 
for rotation, a Plexiglas miniature of 
the celestial sphere. Positions of the 


By LT. ROBERT A. BLEIER, Air Corps 


55 avigational stars listed in the air 
almanacs are accurately represented -hy 
luminous dots on the outer globe, with 
the names of the stars engraved. Mov- 
able circles and arcs for representing 
the astronomical triangle are provided, 
with these circles and arcs marked with 
scales for measuring (a) altitude, fh) 
latitude, (c) declination, and (d) azi- 
muth. In addition there is the outer 
slide which gives the great circle dis- 
tance between any two points on earth 
as well as the time needed to run at a 
predetermined airspeed. This slide is 
calibrated in both nautical and statute 
miles, and the time scale is in hours and 

Instructions for Use 

1. To secure great circle course and dis- 

(a) Set zenilh lens over departure spot 
on earth. Lock globe. 

(b) Set lens on distance slide over 

(Turn to page 248) 



Detail, of Calculator are rereSled in Mil 

Mr. Hagner. Only ilightly le,s compre- 
hemire in s cale readings, this smaller 
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Get the right S/V Sova-Kote to 
meet your individual needs! 


E 5K around your plant! You may 
be surprised to find many spots 
where you can effect important savings 
by stopping rust during storage. 

For instance, you may have a num- 
ber of assembled machines temporarily 
idle due to shifts in production sched- 
ules. Auxiliary engines, accessories, 
tools, dies, jigs and fixtures may be set 


aside, awaiting further use. Or some of 
your finished metal parts may be in 
storage, awaiting assembly or shipment. 

Where rust is a danger you can be 
certain of the answer in the complete- 
S/V Sova-Kote line. For this line now 
includes 11 proved rust prevention 
products, designed to meet every cur- 
rent need of modem industry. 


Call your Socony-Vacuum Represen- 
tative. Tell him what machines and 
metal parts you want protected, where 
they are to be stored and how long. 
He'll recommend the product best 
suited to each need, and assist your 
men in proper application for maxi- 
mum protection. 


SOCONY-VACUUM OIL CO.. INC. 
Standard Oil of N. Y. Div. - White 
Star Div. • Lubrite Div. • Chicago Div. 
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FOR POSTWAR D!>END»ILI 

In Global War, more demands are made on men and 
machines in weeks than in years of peacetime experi- 
ence. The most thoroughly tested personnel and cargo 
plane in history is the C-54. Unparallcd in depend- 
ability, this great air transport, modified as the DC-4 
and DC-6, will soon fly you on the postwar routes 
of leading airlines with comfort, speed, economy and 
assurance beyond anything ever before imagined. 


GREATEST NAME IN AVIATION 


DOUGLAS DC-6 
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WHEN BLERIOT CROSSED THE CHANNEL 

WOLF’S HEAD WAS OVER THIRTY. YEARS OLD 


On July 25, 1909, Louis Bleriot made the 
first over-water flight in the history of Aviation 
when he flew across the English Channel. In 
1909 Wolfs Head had just reached the thirty- 
year mark in the business of refining quality 
petroleum products. 

At that time the use of the automobile was 
growing rapidly, but Wolfs Head foresaw the 
fact that the automobile and the airplane 
would develop independently of each other. 
This foresight of Wolfs Head has enabled it 


to keep abreast of the development of aircraft 
engines, so that today Wolf s Head Aviation 
Oil is of such high quality it is used by leading 
aircraft engine manufacturers for critical 
test runs. 

Whatever development will take place in 
future planes — whatever their design — Wolfs 
Head Aviation Oil will keep pace with the 
"pace-setters of aviation.” 

WOLF'S HEAD OIL REFINING COMPANY, INC. 

Oil CITY, PA., or NEW YORK 10, N. Y. 


WOLFS HEAD 

100% PENNSYLVANIA 

AVIATION OIL 

*«»*. < 3 £> 




The battle cry of peacetime industry is greater production, 
lower costs, and it can be brought about by savings in 
time, material and effort. And that is why Hansen coup- 
lings tie in with today's trend. Hansen couplings have 
won their international popularity on their performance, 
a performance that spells economy on every job. 


For instance the Hansen Air couplings save time, effort 
and air because all the operator has to do is push plug 
into socket it is connected, locked and air is automatically 
turned on, all in a matter of a few seconds. There is no 
twisting or turning to connect or disconnect, no binding 
or jamming of parts as all moving parts work freely, 
because they are fully protected. To disconnect operator 
merely slides sleeve back with thumb, plug is ejected, 
it is disconnected and air is automatically shut off 
Operator never leaves his work to connect or discon- 
nect coupling, or even to turn air on or off. He 
wastes no time, effort or air. Full swivel action pre- 
vents kinking of hose. There's a Hansen coupling made 
for air. oil, grease, oxygen, acetylene and gasoline, each 
of which will save time, effort and material on any job. 

Send in for free industrial catalog. 


1786 EAST 27th STREET • CLEVELAND 14, OHIO 




Men in the shop like to work with Mazlo 
Magnesium alloys. Their machines can hum 
at top speed, take big bites, maintain close 
tolerances and leave a line finish. 

When a magnesium part needs a lot of 
machining, the saving in cost, compared to 
other metals, is substantially greater. Often, 
only the limitations of the machines them- 
selves determine how fast parts can be 


turned out. Maximum production is assured. 

You'll find excellent machining character- 
istics in Mazlo Magnesium sand castings, 
permanent-mold and die castings, forgings, 
extruded shapes and plate. For information 
on magnesium products, write the Aluminum 
Company of America (Sales Agent of Mazlo 
Magnesium Products) 1713 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


MAGNESIUM 




PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATION 


OF AMERICA 
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SHEET NUMBER . . . D-34 

CLASSIFICATION . . Materials 

SUB CLASSIFICATION . Oxygen 


Estimating Oxygen Volume in Cylinder 

Approximate volume of, oxygen in a cylinder can be estimated by use of accompany- 
ing table. To use chart, locate point where vertical cylinder gage pressure 
line crosses diagonal temperature lines, then follow across horizontally to volume 
figure in lefthand column. For example: If cylinder pressure is 1,400 psi. 
and room temperature is 00 deg. F., approximate volume in cylinder is 160 cu.ft. 
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EASTERN STAINLESS STEEL SHEETS 





AND LAYMAN 


SEE OTHER SIDE 








After months of prepara- 
tion it's now ready — this 
valuable 96 page Catalog 
you’ve been waiting for! 

There's not a page that's not authentic in 
Eastern's handy new "encyclopedia" on Stain- 
less Steels. And no wonder— the book was actu- 
ally compiled by top stainless steel specialists 
. . . Eastern key men who know not only their 
own jobs but a good many of your problems too! 
You'll find they've anticipated your questions 
and arranged the answers so when you want 
one you don't have to thumb for it! 

But there's more to this book than basic facts. 
So skillful is the condensation on its 96 pages 
that you get everything of importance- with the 
latest applications of various Stainless Steel 
grades described in detail! Profusely illustrated, 
too. Best of all, this valuable new hand book 
is yours absolutely without charge. Why not 
send for your copy today? A coupon is placed 
below for your convenience in writing. 


EASTERN STAINLESS STEEL COBP.. BALTIMORE 3. MD. 
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Senate Passes State- Agency Airport Bill; 
Municipalities May Get Nod in House Action 

if "pro*" fuse revealed . . . Truman for 


atom authority . 
with Hi flat-topi . 


. . CAB weight 
. . Problem . 
sumption of CP' 


The month saw the Senate 
pass its version of the long- 
pending national airport pro- 
gram, providing $75,000,000 per 
year for 5 yr., to be admin- 
istered by CAA, the funds to 
channel through state aviation 
agencies rather than 
emments. The bill, S-2, was 
introduced by Sen. Pat Mc- 
Carran. 

In the House, which has 
long battled over the airport 
bill and other bills which 
would revise civil air law, early 
action is expected on HR-3615, 
sponsored by Rep. Clarence 
Lea, which provides $65,000,000 
a year for 10 yr. Previous tests 
have shown that the House is 
favorable to the program. 

amended on the House floor 
toward conformity with the 
McCarran bill. Undoubtedly 
the proposed appropriation 
will be raised to match the 
McCarran figure; some House 
members want to raise it to 
$100,000,000, as originally sug- 
gested by CAA. 

State aviation officials won 
state disposition of funds in 
the Senate measure, but mu- 
nicipalities will have the ad- 
vantage in the House, and 
cities and local governments 
may win the right to sponsor 
airport projects drawing fed- 

The President, in his recent 
message to Congress, gave his 
support to airport development 
and helped to speed the leg- 
islation. Several pleas on the 
Senate floor for economy, and 
references to the compara- 
tively small portion of the 
public served by aviation, re- 
sulted in cutting the McCarran 
proposal from $100 billion to 
75. 

A bill has been introduced 
in the Senate providing con- 
trol of disposal of Army and 
Navy surplus airports. Some of 
such fields . will be useful to 
municipalities and to private 
aviation enterprises. 


attacked, and which is 
thoritatively rated as second 
only to the A-bomb in im- 
portance among war develop- 

Basically, t: 

transmitter-r ... 

ger than a pint bottle, having 
tubes % by in., installed in 

“■ of gun projectiles. 

shell is within 70 ft. 
a object, such as an 
airplane, a ship, or the ground, 
radio emanations from the set 
reflect back and by relay trip 
a switch which detonates ” 
charge. 

Authorities have stated 
cently that this miniature 
radio design will be valuable 
in the development of many 
automatic devices for the con- 
trol of Industrial mechanical 
processes, and small radios. 

In combat, the fuse elim- 
inated conventional fuse set- 
ting and excluded errors in- 
herent in fuse mechanisms. 
Devastating results looked to 
the enemy like uncanny ac- 
curacy of aim. The device 
played a major part in several 
important victories, especially 

”-‘tish defense against 


Ernest J. King said 
contributed greatly in winning 

“ The late Capt. S. R. 

r, as director of re- 
search and development in 
Navy’s Bureau of Ordnance, 
began its production. Research 
facilities were provided by 
Carnegie Institution of Wash- 
ington and Johns Hopkins 
University of Baltimore. Dr. 
Merle A. Tuve, of the National 
Defense Research Committee, 
headed the program. 

Crosley Corp., Sylvania Elec- 
-ic Products, Radio Corp. 
Eastman Kodak, and McQuay- 
Norrls carried out assembly 
rations, which reached 40,- 
per day, while the cost was 
reduced from $40 to $18 each. 
Expenditures on the project 
totaled $800,000,000 and 80,000 
persons, 85% women, 
ployed on it. 
ruman for Atom / 

To Test- Atomize I 
President Truman, having 
recommended to Congress that 
a commission be established to 
control continued development 
of atomic energy, revealed that 
is firmly opposed to dis- 
tinction of bomb secrets 
among other nations at 


fer w 


but h 


d Canada, 
available, 
powers, 


to whom the data 
and later with ot 
dth a view to a world ban 
ae use of atomic weapons. 
The President wants tl 
Government to continue oj 
plants 1 




Grumman F8F Bear 


Washington State and Ten- 
essee, which are believed to 
e still producing bombs, 
iuesses as to the number of 
.-bombs now on hand run 
rom 10 to 100. Newer bombs 
re said to have many times 
the power of those dropped on 

■Hie Navy mooted test of 
effect of atomic bombs on com- 
bat vessels by using the cap- 
tive Jap battleship Nagato as 
a target. This warship with- 
stood attack by 500 naval air- 
craft during the war. 

House Committee Proposes 
Navy With 116 Flat-Tops 
A navy including 116 air- 
't carriers among a total 
.,079 ships has been pro- 
posed by the House Committee 
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on Naval Affairs. This sea 
power would be only 220 ships 
less than the present VJ 
strength, which is the greatest 
in history. The U. S. had only 
7 carriers when the Japs at- 

The Committee’s resolution 
suggests division of the pro- 
posed fleet three ways: One- 
third manned and ready to 
shoot; one-third tied up in 
paint and oil but ready to go; 
the remaining third decom- 
missioned. The resolution is 
merely an expression of opin- 
ion; it has not yet been sub- 
mitted for House vote. 

There would be three 45,000- 
ton Midway class carriers; 24 
Essex class of 27,000 tons 
(actually over 30,000) ; 10 light 
carriers of 11,000 tons; and 79 
escort carriers. 

Cost would be $2.5 to $4 
billion per year. Midway and 
Essex carriers ship around 100 
airplanes each; others down to 
a half dozen and less. 

All proposals of military es- 
tablishments and equipment 
are tentative pending determi- 
nation of high policy on the 
future trend — whether toward 


SEEING-EYE BOMB 
ROC, a high-angle television raido- 


agencies. Production of simple, 
inexpensive airborne radio 
equipment is still another 
question. 

The Committee will consider 
demands for modifications fa- 
voring air taxi and charter 
services, and for simplification 
of rules on aircraft mechanics. 

Ask Resumption of CPT 
Re-instatement of the Civil 
Pilot Training program during 
the first half of next year is 
sought by CAA in a proposal 
to the Bureau of the Budget 


CAA inspectors, who have been 
giving all flight tests. Flight 
examiners are permitted to 
charge a fee of $5. 


CAB's Indianapolis hearings, 
in progress at this writing, 
concern applications for air- 
line services reaching 800 
towns and cities in Indiana, 
Ohio, Illinois, Michigan, Mis- 
souri, Tennessee, West Vir- 
ginia, and Pennsylvania. It is 
not expected, however, that 
findings will result for at least 
six months. The considerations 
include feederlines and inter- 
city helicopter services. 

It is believed that increasing 
pressure from localities for 
aviation connections will cause 
CAB to liberalize its policy on 
shortlines. In the past, both 
the Board and the Post Of- 
fice have said that only such 
routes which could earn their 
upkeep should be authorized. 
It is argued in Congress that 
branch services should be es- 
tablished and that they will 
soon generate non-apparent 
traffic which will support 


* SPOT CHECKING * 


CAA has authorized flight 
instructors to give written ex- 
aminations to applicants for 
licenses. The examination, 
given prior to first cross-coun- 
try flight, is given on Parts 43 


Problem of Radio Ranges 
Tackled by NS Body 
The Non-Scheduled Flying 
Advisory Committee was 
slated at this writing, to meet 
to discuss provisions of the 
CAB examiners’ recommenda- 




come from Washington. Ex- 
aminers are being appointed 
to take part of the load off 


AVIATION, November, 1945 



e green ligHfln metals... 
Revere has them NOW 

knows well h ow prcc jpjj3jo-the-natiotl''eadi'of these post-war 
ays-catr-btrra'ntThow crippling to industry and employment could be 
a shortage of essential metals. That is why, since V-J Day, Revere has 
been in full production for peace. 

Fortunately, Revere metals can serve the needs of creating as well 
thosTbf'destrpyjng, can make as fine bathroom fixtures as bomb 
fuses, as excellent radiators— for automobiles as for half-tracks. No 
difficult reconversion problems havTstlfted-the outpouring of Revere 
ni'etals. 

Revere- copper, brass, bronze, aluminum, magnesium, steel, are 
^are -already busy in thousands of plants helping shorten 
of reconversion for industry and for the nation, 
able and cagcr'to.do more. One inevitable result of Revere s 
war effort has been that not ohly-our ability to produce, but our ability 
to give service, have been expanded many times. Revere research has 
probed further and deeper. Revere Technical Advisors are armed with 
greater knowledge and experience. New methods, metals and ma- 
s may save precious time or cut all-important cost for users 

In 111" these ways Revere is ready now to serve the manufacturing 
d building industries to help you prove immediately that America 
ven greater in peace than she proved to be in war. In the same way 
' e is ready to serve home owners with its building products which 
are stocked by Revere Distributers in all parts of the country. 

REVERE COPPER AND BRASS INCORPORATED 

\ Founded by Paul Revere in 1801 

Executive Offices: 230 Park Avenue, New York 17, N. Y. 

MillsBaltimore, Md.; Chicago, III.; Detroit, Mich.; 

''New Bedjord, Mass.; Rome, N.Y. 

Sales Offices in principal cities, Distributors everywhere 
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DOW CORNING 



revise old concepts 
of the properties 
of materials 



American industry has been quick to prove the out- 
standing advantages of Dow Coming Silicone products. 
The greater heat stability, inertness to water and 
chemicals, and the excellent dielectric properties of 
these high polymeric substances radically change old 
concepts of the properties of materials. 

Among DC Silicone products commercially available 
are: Fluids notable for low rate of viscosity change over 
a wide temperature range; Lubricating Greases for 
service at temperatures down to — 70°F. and up to 
400°F.; special Stopcock and Plug Cock Greases; 
Varnishes and Resins for impregnating, coating and 
bonding, and for waterproofing asbestos, mica and 
Fiberglas cloth; Silastic*, a rubber-like silicone mate- 
rial for molding, coating, extruding and laminating. 



DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Now York OfNcoc Empire Slate Building 


(lining 
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The "lighter touch " in landings 


Swooping in smoothly on emergency runways results from 
consummate skill by the pilot combined with efficient shock 
absorption by Aerol landing gear. ♦ Aerols have contributed 
to aviation's progress for almost 20 years, and new units 
now being developed for future giants of the sky, testify to 
the importance of Aerols in post-war aviation. ♦ Our prod- 
ucts, serving many industrial fields, are mentioned below. 
Whatever your needs, Cleveland Pneumatic engineers offer 
you the benefit of over 50 years manufacturing experience. 



THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio 
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Reconversion Is Hobbled by Questions 
Of Peace Needs, Surplus Planes, Plants 

. . . Supply of war aircraft now topping demand 
ATSC briefs war record . . . Slate hearings on 
to push research . . . Report sales and leases of 
plus plants. 

Uncertainty in Government 
policy on military aircraft re- 
quirements for peacetime, and 
disposal of surplus airplanes 
and aircraft plants, is seri- 
ously hampering the industry 
in its efforts toward rapid 
reconversion and re-employ- 
ment. This opinion is widely 
expressed by manufacturers, 
and specifically by E. E. Wil- 
son, president of the Aircraft 
Industries Assn. 

Army and Navy and all mili- 
tary authority is extremely 
hard put to make defense de- 
cisions. in view of unknown 
prospects for success of the 
world security organization, 
and of the unmeasurable po- 
tentialities of new weapons — 
such as A-bombs, guided 
siles, and improved ii 
diaries. 

Time alone can answer those 
questions. Meanwhile, it seems 
likely that Congress is pre- 
pared to support defense in- 


. who makes policy, will 
have an increasingly difficult 
job in putting on sales pres- 
sure to recover taxpayers' 
money, in competition with 
new designs. American war- 
planes will dribble into the 
markets, at home and abroad, 
for years. 

Disposal of aircraft compo- 
ents is running into the 
problem of decreasing 
mand. In time not even .... 
e electric motors, instru- 
nts, gears, pumps, etc., will 
worth pulling out. RFC is 
already considering reversing 
its policy and requiring that 
justification be made when 
parts are not scrapped. It 
seems inevitable that most of 
the million unrelated items 
:alled aircraft component 
will be melted down or lei 


g forth its » 
supply and maintenance 
AAF planes and equipment 
throughout the world— 300,000 
produced by American indus- 
try since Jan., 1941, with 700,- 
000 engines. Discussed are 
The B-29 program, aero medi- 

sealing tanks, fighter range 
extension, improvements in 
airborne guns, sonic speeds, 
rescue equipment, supply of 
750,000 items to AAF, disburse- 
of $50 billion and ac- 
counting for it, conversion ol 
industry for air war, and 
training of two million 


dustries, especially those allied 
with aviation, more effectively 
than it did in the last peace 
period. Indications are that 
research and development 
projects will be bigger 
more plentiful, and i 
negotiated cost-plus- fee 
Government procun 
agencies probably will get 
more latitude in awarding de- 
velopment contracts. The 
Navy indicates intention to 
discontinue its Philadelphia 
■‘yardstick” aircraft factory, 
which, it may be noted, con- 
tributed only a fraction of 
the military output. 


RFC has granted discounts 
i dealers who purchase three 


tablishing a new agency agree- 


The 8.079 planes sold at tl 
writing were 23% of 35,821 
surplus after 1,967 were turn 
back to Army and Navy : 
salvage. But the $95,000,000 
cost of the planes sold was 
only 5% of the $2,000,000,000 
total inventory. Those sold 
brought more than 19% of 
their cost. All sales are liai- 
son, primary trainer, and 
transport. AT and BT types 
hardly sell at all; liaisons are 
sold out 90%. Most surplus 


try v 




vised regulations under which 
the air forces, instead of ' 
traditional 13 test units, would 
procure enough to equip 
operational group — such as 
for a Boeing B-29 group. 

90 for a fighter group. Con- 
tinuation of Ryan FR Fire- 
ball production is cited 
practical example of proving 

Navy's present plans call 
about 12,000 planes, with 8,000 
in active status. Unofficial es- 
timates call for an Army 
force of from 7,500 to 12,000 
plan&. 

Supply of War Aircraft 
Now Topping Demand 
Already the market for st 
plus airplanes has passed its 
peak, hence there now are 
more planes than buyers. 
RFC, which sells, and the 
Surplus Property Administra- 


declarations in the future will 
be combat types, mostly 
saleable. 

ATSC Briefs War Reoo 
Air Technical Service Com- 
tand at Wright Field has 
issued a 20-page statement 


Warren Magnuson for a Na- 
“~~al Research Foundation 
by Sen. William Fulbright 
a Bureau of Scientific Re- 
search in the Department of 
Commerce. President Truman, 
in his recent message to Con- 
gress. strongly recommended 
' development in 


i, as well a 
f national interest. 


Slate Hearings on Bills 
To Push Research 
Senate hearings were schec 
uled to begin, about the tim 
writing, on bills whic 
would set up a national scier 
research organization t 
the place of the Offic 
of Scientific Research & De- 
velopment, which headed up 
technological projects during 
the war, and which will 
eventually be discontinued. 
Aviation is interested because 
aircraft, especially in war, 
make use of many sciences — 
meteorology, medicine, ord- 
nance, etc. Also, nearly every 
type of equipment used by 
land forces likewise bears per- 
“nence to air operations. 

Pending before the Military 
Affairs Committee is “ - ”” 
re-Pepper-Johnson 
National Science 
tion, and before the Commerce 
Committee are bills by Sen. 


Of Surplus Plants 
RFC's latest report on sur- 
plus war plants shows that of 
642 plants for sale, 34 plants, 
costing $45,155,000, have bee; 
sold for $33,552,000 ; 62 have 
been leased; lessees of 16 
'others indicate intention to 
purchase; and 61 are in vari- 
stages of negotiation for 
or lease. It is probable 
that about 1,500 war plants 
of all sizes and kinds event- 
ually will be offered for sale 
or lease. Army and Navy and 
Maritime Commission will re- 
tain many of their own spe- 
'.alized facilities. 

Of all this productive ca- 
pacity, about 100 aircraft 

RFC’s survey; these cast about 
-.166,000,000. Total invest- 
ent in aircraft facilities dur- 
ing the war was about $3,- 
of which 91% was 


had been 



aeronautical plants 
sold, and only one 
. plant of Engineer- 
's Research Corp., at 
;rdale, Md.) was an air- 
frame producer. This facility 
“IS purchased by Erco at 
st. Three of the six plants 
;re acquired by their opera- 
rs; two have been purchased 
by other than wartime opera- 
tors. RFC has leased six 
areonautical plants, the larg- 
est being the Studebaker- 
operated engine plant at Chi- 
' iich went to Western 

eral, however, it can 


the hands of its prewar oper- 
s, who are replacing some 
their old facilities with 
ern RFC plant and equip- 
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TO THE AIRCRAFT INDUSTRY 


• The terminals and fittings shown here were originated by American 
Chain & Cable especially for aircraft control. Thus we have been 
serving the aircraft industry almost since its beginning. 

Knowledge gained through this long experience is part of the serv- 
ice we offer you today. We can be of real help to you on problems in- 
volving design or application of control cables and terminals. 

We suggest you get in touch with our Detroit office for any informa- 
tion about controls, fittings, terminals or aircraft cable. 



SWAGED TERMINALS AND FITTINGS 




6-235 General Motors Building, Oetrolt 2 • 695 Bryont Street, San Francisco 7 • Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 


»*°« Business for Your Safety 
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Hawaii and South Africa Cases Prominent 
In Overseas Moves; Dutch Okay “Freedoms” 

ped by CAB . . . Airline 


. Airworthiness 
affic rocketing as fleets grow 
k U.S. -Canada capitals. 


before 

can fly a schedule around 
world. ATC will not carry . 
traffic that could be handled 
i certificated lines. 

Germany will be linked by 
i with the U. S. about the 
year-end, when Pan Ameri- 
can and American Export 
:hanged to American Air- 
lines Overseas! make Euro- 
pean connections. Americai 
flight rights over Germany 
arranged with 


cupying powers: Russia. Eng- 
land, and France. Within the 
coming" year it is expected 
that U. S. routes will be cer- 
tificated for connections with 
Japan. 

Although most observers 
agree that Pan American’s 
fight for corporate ownership 
of all U. S. foreign airlines is 
lost, it is expected in Wash- 
ington that Sen. Pat McCar- 
ran. whose previous bill was 
killed in committee, will in- 
troduce another measure, 
which would also serve to 
force jurisdiction by the Sen- 
ate Interstate Commerce 
Committee instead of the 
which 


Struggle for position in 
overseas and international 
aviation grows lively 
ican flag foreign services pre- 
pare for full-scale operations. 

Oral argument before CAB 
in the Hawaiian Case, 
which examiners rec 
mended United Air Line 
compete against Pan Ameri- 
can for Coast-Islands traffic 
brought renewed efforts by 
Matson Navigation Co. for 
participation through an aux- 
iliary services. Matson's argu- resentatives of 
ment that shipline ‘ 

iliaries would be in the public 
interest was supported by 
the National Federation of 
American Shipping and the 
Maritime Commission. - 
American protested that 
petition on the route would 
be destructive. 

Meanwhile CAB examiners 
have recommended award 
Pan American of a route 1 
tween the U. S. and the Union 
of South Africa. Observers 
noted with interest that CAB 
narrowed the field of appli- 
cants down to PAA and the 
American South African Line, 
the latter steamship operators 
since 1926. Favorable con- 
sideration of ASAL seem 
indicate Board belief that 
face carriers are eligible 
der the law. The line 
ruled out, however, because 
the proposed service would 
not be “auxiliary and supple- 
mentary." 

Concurrently the Nether- 
lands government dealt a high 
card to U. S. overseas avia- 
tion by removing a previous 
reservation and endorsing all 
five of the "Five - 
proposed by the American 
delegation at Chicago, after 

with Britain on economic reg- 
ulation of international air- 
lines. The Dutch endorsement 
markedly weakens England', 
position, and greatly improves 
that of the United States 
Europe. Undoubtedly t 
move by the Netherlan 
which was and may still 
a leading power in air trai 
port, undoubtedly will strongly 
influence other countries tc 
stand with the U. S. in its 
freedom-of-the-air policy. 

Air Transport Command's 
round-the-world service, once 
a week, is a prestige builder 
for the AAF. and it will pro- 
duce valuable information for 
the certificated airlines. It 
merely formalizes military air 
services in operation during 
the war. It will not be long 
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ployment, CAB has announced 
its decision on important 
points relating to airworthi- 
requirements in the 
transport category. A com- 
plete text of new regulations, 
"AR Part 04, was promised 
i the near future. 
Interested persons should 
read the Board’s text in detail. 
Following are the decisions 
in brief: 

Regulations are 


von the previous battle. 

Airworthiness Rul 
Sped by CAB 
To enable manufacturers 
)f transport aircraft 
ahead with development 
production, and in promt 
of rapid reconversion and em- 



un.v 

straight or turning flight. 

^s. Aircraft may he certifies tee 
( 10a% of binding weight wlth- 
?quireipents^ n ^cstabHsiuS )ar foi 

Factors on which CAB based 
its decision to eliminate fixed 
stalling speed are outlined ' 




in. & Goodyear photos) 


Airline Traffic Rocketing 
As Fleets Grow 
Up to 200 surplus Douglas 
C-54s are being received by 
the airlines, plus all the two- 
engined planes they want, 

-' the carriers will be 
commodate all com- 
;ir freight. Operators 
most or all of the 
allocated planes on a lease 
basis. Of course, the military 
priorities are now off, too — 
e traffic is moving, 
batch of the big allo- 
cation by the Surplus Prop- 
erty Board, 20 C-54E's with 
latest passenger outfitting, 
was divided eight to Pan 
American and six each to 
American and TWA, to en- 
able them to start North 
Atlantic service. 

Gen. Harold L. George, 
:hief of ATC, told operators 
le expects around 400 C-54s 
vill be in surplus and avail- 
ible to the airlines from now 
through next June. Only 97 
of the C-54E's were manufac- 
tured and probably 50 will be 
declared surplus. 

Re other Douglas craft: In 
the two-engined category, five 
C-49’s have been released to 
surplus, and there will be 
about 70 C-53's during the 
coming few months. All the 
C-47's the airlines want will 
i be available. These will 
used mostly for cargo, 
since they are not readily con- 
vertible to passenger service. 
There will be also a few more 
Lockheed Lodestars. 

Cost of converting a mili- 
tary C-54 to passenger use is 
estimated as around $150,000. 
Douglas has quoted $400,000 
as the price for new DC-4’s, 
civilian version of the C-54, 
production of any is con- 
sidered improbable because 
of the larger surplus of C- 
54’s. New plane purchases 
will be mostly postwar models 
of Douglas. Lockheed, Martin, 
Boeing, Fairchild, and others. 
Demand for new Douglas C- 
117's, twin-engine military 
passenger version of the DC- 
3, is uncertain. 

CA Authorized to Link 
U.S.-Canada Capitals 
Colonial Airlines has been 
authorized by CAB to extend 
its routes from Ottawa and 
Montreal to Washington, D. 
C., via Syracuse and other 
points, and to connect Ottawa 
and New York via Massena, 
N. Y., and Burlington, Vt. 
Since this involved an inter- 
national decision it was ap- 
proved by the President, all 
in accordance with a U. S.- 
Canadian bilateral agreement. 
Connecting the capitals of the 
two countries, the operation 
will enable Colonial, which 
has only the Montreal-New 
York service, to spread its 
existing overhead costs. 

217 



GIVE YOUR 
SPECIFICATIONS TO 
SIRVENE ENGINEERS 

and, if it is humanly possible to do so, they 
will develop a pliable part to meet your needs. 

Since 1929, when Chicago Rawhide instituted its 
research program in the development of compounded 
elastomers, Sirvene engineers have perfected many 
hundreds of pliable parts for use under seemingly 
impossible conditions. They can do the same for you. 
The vast amount of knowledge and experience which 
they have accumulated as a result, is available for 
the solution of your particular problem. 


SIRVENE 

THE SCIENTIFIC COMPOUNDED ELASTOMER 
A Product of tho Synthetic Rubber Division 

CHICAGO RAWHIDE MANUFACTURING CO. 

Chicago 22, Illinois 


218 


AVIATION, November, 1945 





You can depend upon Carpenter Stain- 
less Tubing to stand up under continu- 
ous or intermittent attacks by heat — as 
well as pressure and corrosion. 

This tubing does more than reduce the 
cost of finished parts and products. It 
provides an extra margin of safely in 
operation. Each length is 100% hydro- 
statically tested. Its walls are uniform 
throughout. There are no "thin spots” 
where heat, corrosion or pressure could 
get a foothold and cause failure. And 
the smooth Stainless Steel surfaces — 
cold rolled inside and out — provide fur- 
ther protection against heat or corrosion. 
Make use of our experience with de- 
signers and fabricators of products 
made from Welded Stainless Tubing. 
Ever since Carpenter pioneered the de- 
velopment of this type of tubing, we 
have added to our "know-how” . . . and 
used it to our customers’ advantage. 



THE CARPENTER STEEL COMPANY 


Carpenter 


WELDED 

STAINLESS TUBING 
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FOUR- SIMON FOUNDS 



Four-billion pounds of Alcoa 

Aluminum were used in building America’s 
victorious war planes. Every single pound 
contained what no other aluminum can 
have — Alcoa’s 57 years of experience and 
scientific research in making this metal ever 
stronger, better, truly dependable. 

Today, this same superior aluminum is 


available to yon . . . the manufacturers of 
air liners, cargo planes afid personal planes. 
Continue to think of us here at Alcoa, not 
only as a source for the best aluminum, but 
as a storehouse of information on the appli. 
cation of that aluminum . . . and what’s new. 
Aluminum Company of America, 2182 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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★INTERNATIONAL BRIEFS 




.. .n, Marseilles, Nice, Tunis. 



Copenhagen Airport will 11 ml 




oveen 5 Egj-pt d and England. 



WORLDATA . 


By "VISTA” 


Most important development of the past month is accept- 
ance of the so-called "fifth freedom" by the Netherlands, 
giving 0. S. airlines the first definite base in continental 
Europe. It may be the first of many acceptances which 
would make operation of newly certificated U. S. airlines 
possible. Actually the acceptance is closely tied in with 
release of 16 Douglas DC-4s to KLM which, with newly 
ordered Lockheed Constellations, will be used to re-estab- 
lish this line’s routes. Information from Holland states 
that the 8,000-mi. line to the Indies will be reopened 
shortly on a daily schedule (maximum prewar frequency 
was thrice weekly), and within six months two daily 
trips will be offered. Plans call for two types of service, 
one a high-speed run via a cut-off over Indian Ocean 
from Ceylon, with other service more or less along prewar 
stations. 

Plans of the two Netherlands airlines, KLM and KNILM, 
call for considerable expansion, both across Atlantic and 
Pacific. KNILM, which also orderd four Lockheed Con- 
stellations, plans services to Bombay. Nanking, Tokyo, 
New Zealand, and San Francisco, besides intensification 
of its prewar services in Netherlands East Indies. How- 
ever, just what effect present political squabble in Java 
will have, or what would be done should an independent 
Indonesian Republic refuse both lines access tc " ' 
has not been stated. 

Lord Winster, new British Minister of Civil Aviation, has 
indicated that Britain may drop the "equal frequency" 
insistence for trans-Atlantic services. This is felt to be 
a further repurcussion of the U. S.-Holland agreement, 
and acceptance of the fact that the U. S. will be able to 
start large scale operations well before Britain, in which 
case a high percentage of American schedules would 
simply by-pass England. At the same time it was s' 
noted that of the 38 gate positions at London's r 
Heath Row airport, 31 had been assigned to U. S. i 
lines and only 7 to the single British airline which may 
replace the many companies now operating. 

Some disappointment is seen in the final results of the 
new Tudor I, which with a 76,000-lb. gross weigh 
carry only 12 passengers a maximum of 3,700 mi. £ 
mph., while the Tudor II will be able to carry 60 passen- 
gers for a maxium of 1,500 mi. Neither plane is felt tc ' 
the answer to Britain’s needs for true long dista 
passenger carriers, but there is much agitation for pro- 
duction of both Tudors and Yorks to give English ai " 
some measure of equipment equality. 

Airline nationalization bill in Austrailia passed by both 
Houses, is now law, though it has not yet been put into 
force, nor has the official Commission been appointed t< 
run the new company which would be formed. However 
the first case of enforcement is expected to bring imme- 
diate legal action by existing airlines, which would causi 
a delay of at least a year before legality of t: 
can be decided. Meanwhile no new lines can 
or route extensions granted during this period, a fact 
causing grave concern in Australia. 
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YESTERDAY she was ferrying tons of vital war 
materials over the Hump; flying stout-hearted 
Paratroopers into battle; hurrying wounded Amer- 
ican boys home to peaceful safety. Known to the 
Army as the C-46, she was more affectionately 
dubbed the "flying boxcar". 

Today, this tried and proved Curtiss Commando 
is ready for service over the important air lanes 
of Eastern Airlines . . . luxuriously refitted to 
carry 36 passengers in deep-cushioned, air-con- 
ditioned comfort. New ideas of safety and speed 
make her one of the world’s largest, fastest 


and smoothest flying twin-engined transports. 

These luxury planes have been mode possible 
by the many new aircraft products that were born 
in the white-hot crucible of war, Many of these 
products were designed and built by PESCO. And 
now, in peace, PESCO know-how makes these 


other industries. For descriptive literature regard- 
ing Pressurized Power and Liquid Flow equipment, 
write PESCO Products Co., (division Borg-Warner), 
11610 Euclid Avenue, Cleveland 6, Ohio. 



PERFORMANCE POINTS TO 
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FOR UNIFORMS THAT DOUBLE IN QUALITY AND ECONOMY — DEMAND 

REEVES ARMY TWILL 

"FROM COTTON TO CUTTER" 


ing Government specifications under the toughest climatic and combat condi- 
tions. Now you can specify this same durable smart looking fabric for uniforms 
and work clothes. Its high tensile strength insures rugged wearability. It tailors 
smartly, too, and is color -fast to sun, water and perspiration. Sanforized 
Shrunk*, it is the fabric for long-lasting economy. Demand uniforms and work 
clothes bearing the Reeves Army Twill label. * RaMuahbrinUst Uu i/>*a 1% 


eal • Toronto 
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FLASH! 


These eight great airlines have purchased 103 majestic Lockheed 
Constellations to serve every major country on every continent: 


AMERICAN EXPORT * EASTERN * FRENCH 
GOVERNMENT * K. L. M. ROYAL DUTCH * 
K. N. I. L. M. ROYAL NETHERLANDS INDIES 
• PAN AMERICAN * PANAGRA * TWA 



Look to Lockheed for Leadership Years Ahead in the Science of Flight 

© IMS. UrtMM Aircraft Corporation 
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S o you don’t believe we'll have 
supersonic speeds day after to- 
morrow ? Well, it’s just up to the 
engineers because, says a recent article 
on extra planetary flying possibilities, 
tests have shown that the human corpus 
can "comfortably withstand the shock 
of reaching a speed of 25,000 mph. in 
8 min.” The italics are ours, because a 
G-suit just doesn’t seem to look right 
with slippers and a pipe. 

• The greatest risk in such flying, says 
the piece, is that of meteorites striking 
the rocket, which is no greater cause 
for concern than the risk of crossing 
an ordinary highway. 

-You know, they’ll just kill you 
slightly dead. 

•Not long ago over in Germany an 
intelligence team found an invaluable 
electronic research device which they 
promptly started to disassemble and 
pack, all with the tenderest of necessary 
care. Meanwhile the instrument’s pres- 
ence had been reported to a general 
stationed at some distance. Said general 
promptly dispatched a cargo pilot with 
orders to "get that thing quick and 
don't come back without it.” 

The pilot arrived before the packing 
job was done to say, “Step aside, boys, 
I'm taking this thing back.” The in- 
telligence boys tried in vain to con- 
vince him the thing would be ruined 
and its benefits irrevocably lost if the 
packing job was not properly done. 
Made no difference — he had his orders, 
and brother, he was taking that thing 
back, and right now. 

Anyhow, so he thought. But some- 
how he was enticed into a back room 
where he suddenly found himself 
securely in gaol. He stormed and 
fumed all night long, and he still had 
murder in his eye when they let -him 
out next morning. But he calmed 
down some when he found the crew 
had worked like dogs all night to fin- 
ish the packing job. And he let bygones 
be bygones when they said, “Okay, 
Junior, you can take it along now and 
we'll even help you load it, because we 
know that no matter how lousy a land- 
ing you make this thing still will be of 
some value to humanity.” 

•Flight stewards and hostesses must 
be a race apart, for their answers to 
many questions leave no room for argu- 
ment. There was the young woman, for 
example — one who’d done enough fly- 
ing to sweat out overload takeoffs — 
who was returning home recently after 
20 months overseas service. She hap- 


pened to look out the window just about 
over the middle of the Atlantic — and 
saw one prop feather and stop. When 
she gulped and pointed it out to the 
Flight Steward he calmly replied, 
"Yeah, we just thought we’d turn it 
off for a while. May turn it on later, 
though if we need it.” 

• It reminded us of a dead-o’-winter 
takeoff when, with about 50 ft. of alti- 
tude, both engines quit cold and stayed 
quit for what seemed ages, but really 
was just long enough to get the nose 
down and start heading for a flock of 
ice floes, only to finally rev up again. 

Quite a while later we asked the 
stewardess, "What happened back there 
on the takeoff?” 

She professed complete ignorance of 
anything at all out of the ordinary. So 
we reminded her: "You know, when 


both of our engines stopped dead.” 

"Oh, that,” she said giving us a com- 
forting pat, "they most always do that 
— they’re usually cold at the takeoff, 
you know.” 

• Here’s one of the best arguments 
we’ve heard for adequate airport mark- 
ing: Nearing the end of his gasoline 
supply, a cross-country flyer decided to 
put in at a once-familiar port. But, to 
his consternation, he found not a port, 
but a beautiful crop of corn. Seeing a 
farmer in a nearby open field, he cir- 
cled low and asked where the airport 
was. No answer. He circled again and 
repeated his question. Still no answer, 
so he landed alongside said farmer and 
once more queried for directions. 

“Oh, I heard you, all right,” said the 
soil tiller. "I just wanted to see what 
she looked like on the ground.” 
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Products and Practices 



ENGINEERING DATA 
Iniproved Insulation . .1 

Uonal ^thermal protection. — AVIATION, 

Sealed Electrical Devices 2 

Methods and equipment for sealing 
electrical ^devices, such ^ relays, sole- 
gas atmosphere are described in new bro- 
chure from Cook Electric Co., Chicago. 
Also given are uses and applications as 
well as technical data.— AVIATION. Nov.. 

Air Motors 3 

Bulletin from Bellows Co., Akron, 
giving types and methods of application 
together with engineering data and draw- 
ings. — AVIATION, Nov., '45. 

Fuel Booster Rumps 4 

Containing engineering data, charts, 
and drawings. Bulletin No. 9 Issued by 
Pesco Products — 

feSHsi 

Production Aid 

Planning It ... 

chure issued by Breeze Corps., Newark, 
engineering 6 knowledge and facilities for 
postwar^ products. It also ^describes firm's 

Needle Bearings 6 

Torrington Co., Torrington, Conn., su- 
ing engineering and application data and 
description ^ of needle ^bearings. ^ It gives 
on specifications and tolerances, load ca- 
pacity, design factors, ^ Installation ^and 

PRODUCTION 

Contact Facing Alloys 7 

Corp.! l6 Union°C« 5 y® Nfj., C desoribes nS cSl- 

control C ra n nmcts!^A\"lAT°ONb Nov!?^!! 

Sparkplug Bushings 8 

thei? e usS U 'toglfhe r r kP wifh pcrbnent tools 
No? 237-A. 3 ' issued by A?rcraft Screw 
Products Co., Long Island City, N. Y.. 
Also contained are data on assembly and 
tionsf— AVIATION. Nov., " S *’ 

Aircraft Valves . .9 
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This selected information on new publications and products is 
ottered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 


neering data. — AVIATION. 

Protection Coatings .... 

and 0n sl P nc le |s ti0 desc C rlbed 8 in 

United Chromium, New York City, 
requires one dip of 2 to 5 min. a 
80 deg. giving black or olive_ dral 
lacquer.— AVIATION, 

Air Cylinders and Valves. 

May Corp.r 
—AVIATION. 



—AVIATION, Nov- 
Leather Packings 

Engineering data, description, and In- 
. ormation on correct design of machine 

4VIATION? 6 Nov4 *41? 


- ing description of labels and their 
applications. Tools of Business is new 
catalog from Ever Ready Label Corp., 
New York City. — AVIATION, Nov., '45. 


made by Physicists Research 
Arbor, Mich., is described in i 

Quality Control Bulletin No. 1. Ii 

is used to inspect ball bearings after as- 
sembly. sort bearings for specifications, 
ated.— AVIATION, Nov.?° '45? “ 7 ° P6r " 
Deep Hole Drilling 17 

s "firm” "Pre^Selec trie' 1 

power feeder, stated to duplicate work of 
a skilled mechanic when dee^driUing or 


"Rotasleeve”, fitting standard pipe tee 
of sizes 3 in. and up, handles flows a 
large as 14,000 gpm. of liquid and 16. 
cfm. of gas. Instrument is r ' 
direct reading, also for remote r 

•ffered by Fischer & Pi 
’a. — AVIATION, Nov., '4 
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Metal Grinding and Finishing 25 

Use ot idler hackstands as a method of 

MS 

from Behr-Manningr, Troy. N. Y. Prin- 
ciple of operation and method of applica- 
tion wltt^^equhjment ^already ^ in use Is 

Factory Truck Battery Charger 26 

Literature describing two new battery 
chargers for motorized lmnd-lift indus- 
trial trucks, capacity one 6-cell lead acid 
battery and one^ i traced Bd^on^battery, 

Infra-Red Lamp Joint. . „ . . . . . ~ . . .27 

American Electric Lam J 1I ^°" te St ce {' < ^k; 
and other binders — AVIATION. Nov., '46. 

Hydraulic Presses 28 

Bulletin No. VBS-45 from Colonial 
Broach Co., Detroit, gives specillcations. 
Uon of 1 Hne ' ^ 8tandard" S "Utmty' ?C hy- 
draullc presses, ^whlch range from ^ 4- to n 
capacity with 66 in. stroke and have 
raSrn^AV° ATION™’No 0 v)’, n ’45. Pm ' 
Pneumatic Tools and Lubricators. . . .29 

maVlc £&& 'grinding and drilling, air 
and hand operated lubricators, plus line 
of products made for military aircraft. 
—AVIATION, Nov., '46. 

Pneumatic Die Cushions 30 

Multiple tandem type Model 2-CC pneu- 
matic die cushion In cylinder sizes 6 in. 
to 24 in., having capacity for producing 
draw ring pressure from 6 to 100 tons, 
with hardened and ground pin pressure 
pad custom made for^ a given ^press^bed, 

. t cm ^Rogers Mfg.^Co., Minneapolis. — AVI- 

Engineers'-Glass and Scale 31 

Carrying graph of lines spaced at ' in- 
tervals indicating .001 In. at 60^ magnl- 

imder^We of" p™e nl glaas.— AVIATION*! 
Timing Indicator .32 

ignttlon syste'msl— A^ATION.°Nov7 l '4 n 6 e 

X-Ray Spectrometer 33 

Bnplueeriup-Dcsipn Development^ o/^X- 
North Ame rt cmn *Ph l 1l l ps ’©>. ,°°N o w York 
inapu^^^ l ^u^X-ray 8l ^iffracUon > ^r^n- 

AVIATION, Nov., '46. 

Buffing Materials 34 

Folder from Udylite Corp., Detroit, 
describes buBs, wheels, and compositions, 
giving ^outline ^ of applications-— AVIA- 

Blast Nozzles 35 

Catalog No. 27 from American Foundry 
SJi’b?rth5ee C °rkd“ of ' Dife^’ blast 
nozzles.— AVIATION, Nov., '46. 

Milling Machine . . . . . . . „ . . „ . . „ .36 

for^lnternaf and external threading and 
^n™— AVIAT pSn,*Nov.? C ' 46" 10 C ° nlr0> 
AVIATION, November, 1945 


Isothermal Quenching 22 

Information concerning isothermal 

from ' "Ajax ^Etectrlo '“co^'phlladelphia 3 . 
•— 'ts and layouts are illustrated, and 
antageous results of isoUiermal^cmencti- 


Thread Milling Cutters 20 

In Bulletin No. CB-46, issued by De- 
troit Tap & Tool Co., Detroit, are described 
company’s ^various thready mMMng cuttera, 

and U externaf— AVIATION,' Novi, 'fR™* 1 
Gear Change Information 21 

New booklet Issued by Michigan Tool 
Co.. Detroit.^ gives complete ^ tables ^ for 

ings.— AVIATION. Novl? U, 46. 


5497 DUNHAM ROAD • BEDFORD, OHIO 


NO HONING! 


Left-hand flutes on I 
blade segments s p i 
counter to right-hand flutes 
on the third blade segment 
shearing glass-smooth finishes 
in just one cut. Extension pilots 
available for alignment jobs. 

Straight line expansion from .035" 
in smaller sizes to .080". Blades may 
be resharpened 8 to 10 times, replaced 
economically when worn out. Sizes Vi" 
to 3-3/32". 

WRITE FOR CATALOG 


4. — AVIATION, 


Pneumatic Hammer . „ . . „ . . . . . . . . 37 

uta— AVIATION, NOT..® ’46l WS ml " 
Cutting Torches 38 

Illustrating and describing line of ma- 
chine and hand cutting torches, new 
catalog from Victor Equipment Co., San 
Francisco, also details specifications and 
uses.— AVIATION, Nov., '45. 

Lubrication Systems 39 

sucd 6 ”y Farval Corp!, Cleveland, concerns 
applications and describes lubrication 
systems^cons^s ip g ° up a ly e linos P an J f 
measuring valve for each bearing. — 
AVIATION. Nov., '46. 

Electric Sander 40 

Operating on straight line reciprocat- 
ing action, new electric sender described 
in folder from Detroit Surfacing Machine 
metal, wood, slate, leather, or composi- 
tion.— AVIATION, Nov., '46. 

Belt Splice 41 

New bulletin describing "Manhattan 
Extensible-Tip Splice" and Its use with 
hattarf Rubber “Mfg*" Div.?° Raybestos- 
Manhattan Co„ Passaic, N. J.— AVIA- 

Production Tools 42 

Describing company’s production tools, 
IBX °New ^York^City— AVIATIOINL 

Casting Salvage 43 

Bulletin No. C-1A from Metallizing Co. 
of America, Chicago, describes new mu- 
Cast-Seal” under pressure through de- 
fective castings. Material enters cracks 
or pores, building up, in interlocking 
layers, a metallic bond which seals open- 
ings. — AVIATION, Nov., '46. 

Electrical Repair Equipment 44 

Detailing line of motor-generator main- 
from nC °Ideal d Co^mutamr Pm DreWe b r Ull Coll 
Sycamore, 111., describes resurfacers, pre- 
cision grinders, mica undercutters, com- 
mutator and milling cutters, and 

company shows hand-and-power wire 
strippers.— AVIATION, Nov., '46. 

Hydraulic Presses 45 

Giving specifications and capacities on 
portable hydraulic press, catalog from 
Rodgers Hydraulic, Minneapolis, likewise 
pulling, Jacks, P hydrostatic test *units, 
power operated hydraulic pump units, 
ar^jfipe^stralghtenlng equipment — AVI- 

Mounted on sine-angle plate located on 
magnetic chuck, new device described in 
literature from Nichols-Morris Corp., 
New York City, Is designed to dress 
grinder wheels. — AVIATION, Ktav* '46.°* 

Gear laspecfion 47 

Bulletin No. 91 from Vlnco Corp., De- 
troit gives description, sizes, and ranges 
of rolling inspection fixtures for spur, 
gears.— AVIATION? Nov* 

Welding and Cutting Equipment. .. .48 

Containing quantattve data, informa- 
tion concerning properties and uses, and 
engineering data, new catalog from Air 
Reduction Sales Co., New York City, 
describes welding rods, brazing and weld- 
ing fluxj_ rods, and inserts.— AVIATION, 

Clamps, Bushings. Gages 49 

Ca“Cr r i5 Hill's, » W«?lf 
bushing conversion data chart and covers 
line of tools including self-adjusting tog- 
gle clamps, A. S. A. drill bushings, gages, 




ELECTRICAL 

Aluminum Connectors 

Elizabeth? N.°*J?, 7 gives’ techrdci 

sttUaUon^data on ^luinm^m^wmtector 

— AVIATION* Nov!, Ca .46° nn<!C,IOn d ® Vi0CS ' 

Communications Amplifier . . 


12, 24, 32, or UOv. — AVIAThJn! 

loter Catalog S3 

Custom Built Motors lor a World 0/ 
Needs is new catalog issued by Electrical 
Engineering & Mfg. Corp., Los Angeles, 
giving drawings, technical data, and de- 



RYERSON 

/ Steel - Service Plants 


wMi i/t /■/ mm m 

10,000 Kinds, Shapes and Sizes \jj j 


JMMMIUMLmn I 


Write for Stock Lrit and Data Book 

JOSEPH T. RYERSON & SON, INC. 

Plants: Chicago, Milwaukee, Detroit, St. Louis, KK 1 

Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, £ / | I 

New York, Boston. 

u/f i 
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RADIO TO KEEP YOU RIGHT SIDE UP 


The love-struck 

romance. That’s something he will have to straighten out by 
are interested in increasing the safety and security factors in a 
two way radio telephones for the planes of tomorrow. 

The Skyfone will not only keep you right side up but will 
arid will increase your liberty in the air. 

Hallicrafters is a name you know for the best in commui 
a name to remember as the latest addition to Hallicrafters di: 




hallicrafters 


THE HAtllCRAFTERS COMPANY, MANUFACTURERS OF RADIO AND E 
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WAYNE (4Mp/a#e REFUELING SYSTEMS 
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ShopEquipment 
& Materials 




“ They shall beat their sivords into 
ploughshares” — isaiah n: 4 


Swords to Plowshares 

pursuits will bring its own battles 
tster, cheaper and with less labor, 
i, speedy, economical method that 
.t can so quickly and easily adopt 

METALITE BELTS 
IDLER BACKSTANDS 




spenditure of time and money 
r space. 

d behind your present lathe, 
'heel a resilient contact wheel, 
over the latter and the pulley 
e off to higher speeds, better 
ms in “cost per piece sanded.” 
in our illustrated bulletin give far 
Is than we can possibly include in 
few lines on your letterhead asking 
it by return mail. 




/Jb. 

BEHR-MANNING 


TROY, N. Y. 

Q u 

ality Coated Abrasives Since 1872 
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S fell 




in press, Wood designers se- 
r” packings to maintain a fluid- 
onfine the hydraulic fluid in the 
kage, helping to develop full 
at the ram. 

ive design insures a completely 
|. As pressure develops the lips 
pansion is proportionately re- 
is lowered. Utmost effi- 
ressure maintenance are 
sak pressures . . . extreme 
iliminated. 


"Par" packings are made in six compositions, 
each for a particular service. Sample rings sent 
upon request. Engineering consultation always 
available. 


Lms&lR 

INCORPORATED 

STATE ROAD & LEVICK STREET 
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TINY GIANT WITH A HISTORY 





Enormous stresses come to a focus where the wing of a giant 
aircraft is joined to the fusilage. Here, on a DOUGLAS C-54 
"Skymaster”, the reinforcing fittings are held by ALLEN Socket 
Head Cap Screws. 


But a relatively small part of Allen’s service is in the air — meet- 
ing critical strains on planes. In the plants that make the planes. 





Aircraft Parts 
& Field Units 



mmmm 





Good news for designers, 
and users alike. It means you 
engines" — but Briggs S Stratti >i 
Precision manufacture and c 
and engineering account for 
2- 14 Million of these trouble 
during 26 years of conti 
Only by specifying Briggs S 
can you get all of the advanl 
Briggs 6 Stratton unquestioned 
of "the world's finest gasoli 
BRIGGS & STRATTON COR 


neers, manufacturers, dealers 
have — not "just gasoline 
m "Air-Cooled Power.” 
istant advancements in design 
brilliant record of well over 
free 4-cycle gasoline engines 
production. 

Stratton "Air-Cooled Power” 
itages which have earned for 
leadership as manufacturers 

Milwaukee I, Wis., U.S.A. 
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• • hem*4 DARNELL 

CASTERS & E-Z ROLL WHEELS 



made in all sizes in 
both swivel and sta- 
tionary types 

furnished with either 
semi-steel or rubber 
tread wheels 


A SAVING AT EVERY TURN 



assure maximum 
floor protection and 
reduce wear on 
equipment 

plus an appreciable 
increase in employee 
efficiency 


r 


DARNELL CORP. LTD. 60 walker st.. new york 13, n.y. 

LONG BEACH 4, CALIFORNIA 36 N. CLINTON. CHICAGO 6, ILL. 


a low-wing monoplane seating 32. It 
would be powered 'by two 2,500-hp. 
Wright R-3350’s. Passenger cabin is 
to be fitted with fluorescent lighting, 
and an annunciator system would per- 
mit each passenger to summon the 
hostess by means of a push button 
which would sound a chime and flash 
a light indicating the passenger making 
the call. It is stated that special atten- 
tion has been given to buffet arrange- 
ments, with refrigeration units and 
provisions for maintaining constant 
■high temperatures for entrees and 
vegetables. 

Gross weight is placed at 40,000 lb., 
weight empty at 27,000 lb., and payload 
is given as 13,000 lb. Cruising speed 
would be 288 mph. Span would be 100 
ft, length 73 ft., height 27 ft., and 
wing area 875 sq. ft. Dual nose wheels 
are to be used. In AA’s consideration, 
the hostess arrangements and buffet 
constitute the CW-28's noteworthy 
features. 

For the Convair Model 110, the air- 
line details the following features: 
Low-level floorline, warm-wall heating, 
dual tricycle wheels, pressure system 
for underwing refueling, jet exhaust, 
and integral passenger entrance 
through the tail. The DC-8 features 
internally mounted engines, contra-ro- 
tating propeller, individual “bug-eye” 
cockpit canopies, low-level line main- 
tenance, integral steps and doorway 
through cabin side, and large windows. 

Highlights of the Martin 202 are 
given as thermal anti-icing, large win- 
dows, separate passenger and freight 
entrances, integral system for ground 
heating and ventilation, belly-mounted 
radio, and large cargo doors. 

This is believed to be the first time 
an operator has attempted this kind of 
a poll on such a large scale, and the 
results gathered are expected to be of 
great value in the final selection of new 
equipment. At the same time, the vari- 
departmental views of the many avia- 
tion employees will doubtless prove of 
interest to the aircraft designers and 
manufacturers. 


Globe Calculator 


( Continued from page 193) 


(c) Read true course from azimith 


(d) For check points along the route, 
move lens to selected points and 
read distance. 

2. To use as a star finder: 

(a) Set zenith lens over position at 
time of sighting. 

(b) Set ‘'midnight” on star-hour-anglc 
scale under the observer’s meridian. 

(c) Set dates on celestial globe opposite 
local time on star scale. 

(d) The sub-stellar points of all the 
stars are now reproduced, and the 
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A major improvement in 
electrical systems came with the adoption of the 
differential-voltage type relay, which acts as a one- 
way gate to permit the flow of power whenever the 
potential in the generators is higher than that of the 
batteries or load bus. 

This type of operation frees the relays from de- 
pendence on fixed potentials and eliminates the 
chattering found in common relays, so the contacts 
last far longer. Now, the generator is never connected 
to the system under conditions whereby reverse 
current would tend to drive it as a motor. 

Further improvement in operation came with the 
complete sealing of the differential relay in a case, 
so that it is unaffected by dust and moisture. 

For further information on differential relays, as 
well as on other Westinghouse aircraft products, 
write to Westinghouse Electric Corporation, Lima, O 


Westinghouse 

AVIATION PRODUCTS 
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Pdoti defend o*t EtCO 


altitude and azimuth of any specific 
star can be secured by moving the 
lens, on the azimuth and altitude 
are, over the star desired. 

3. To secure the time of sunrise and sun- 



Here is the ERCO FLIGHT MODEL 60 Transmitter-Receiver 
installed in the Fairchild 24 of Sperry Gyroscope Co. 


This custom built equipment is of special design to meet rigid specifica- 
tions of engineering and symmetry. It marks one of a series of cus- 
tomized FLIGHT MODELS by ERCO. 


The illustrated Flight Model dual unit is designed to conserve 
panel space. All radio frequency circuits are in the panel 
section. The power supply-modulator is a separate unit which 
may be installed in the baggage compartment, under seat 
or any convenient location. Receiver covers both the 
weather band and broadcast band with ample sensi- 
tivity and optimum selectivity. Transmitter operation on 
two pretuned frequencies, 6210 and 3105 KC, with 
carrier power of 1 5 and 20 watts respectively. 


Aircraft manufacturers, operators and private 
owners look to ERCO for satisfaction in 
flight communications. Completely custom- 
ized service by ERCO includes Airport 
Control Towers and all Airport Installa- 
tions; VHF Receivers and Companion 
Transmitters; Ground Station 
equipment and antenna systems. 

assignment. 



(a) Place your position under the 

(b) Set the sun over date on the eclip- 
tic scale (which is plainly shown on 
the celestial globe in yellow). 

(c) By setting the sun on the eastern 
horizon, for time of sunrise, or on 
the western Horizon for sunset, the 
time for either may be read on the 
time scale on the equinoctial under 
the observer’s meridian. The same 
setting will give the sun’s true bear- 
ing on the horizon circle. 

4. To secure time anywhere on the earth : 

(a) Place your position under the 
zenith lens. 

(b) Center local time under observer's 
meridian. 

(c) Time scale on equinoctial will now 
indicate the time anywhere on earth. 


De-Icer Servicing 

( Continued from page 164) 
and gum from pitot or antenna lug hole 
on both face and back of de-icer, form- 
ing a i in. routed area beyond edge of 
hole. Buff i in. beyond outer edge of 
routed area, then wash and cement. 

2. Punch or cut out a disk of .080 gum, 
the size of hole. (Use 4 plys of .020 
gum.) 

3. Wash and cement a | in. wide strip 
of coated reinforcing fabric with 
stretch lengthwise, then wrap it around 
.080 gum disk with disk in center of 
fabric width. Lap ends of fabric i in. 

4. Place fabric and disk in hole in 
tube so that disk is flush with tube 
thickness, and fold edges of fabric 
down on i in. routed area on face and 
back, then stitch fabric in place and 

5. Cover repair, face and back, with 
.010 gum. Cover face side with addi- 
tional gum so that repair is flush 
with surface. Then cover repair, face 
and back, with clean holland, cure 15 
min. on one side, reverse, cure 10 min. 
and restore conductive surface. 

Air Connection Repairs 

To replace f in. metal connection: 

1. Remove washer from around valve 
stem, then, with knife, cut around con- 
nection base i in. from metal stem. Cut 
carefully through tube fabric and black 
rubber base of connection and remove 

2. To remove the remaining part of 
the black rubber base inside tube, cut 
through base where it crosses the 
scanting tape, but do not injure tube 
fabric, then pry end of base loose so 
it cart be grasped with pliers. Twist 
around pliers to remove. 

3. Buff inside tube equal to the size 


250 


AVIATION, November, 1945 



OF COURSE C. & S. CALLS ON ROXALIN-ENGINEERED FINISHES 
TO SPEED THIS IMPORTANT RECONVERSION JOB 


Speed is the reconversion order of the day, and Roxalin aeronautical finishes save precious shop 
time in these hectic days. Take Roxalin’s EMYCEL", the all-weather fabric finish. The humid climate of 
Memphis where the C. & S. shops are located, demands a fabric finish that won't blush and cause 
work suspension during damp days. Emycel,’ was a natural to finish the control surfaces of the 
Dixieliners. This speed system of fabric finishing cuts finishing time as much as 30%. 

EmYCEL” is only one of Roxalin's finishes for 
aircraft. Any or all of the line listed below is 
available for important reconversion jobs. Write 
to Department 155 for complete information. 


ROXALIN^^ae'z*^' FINISHES 



ROXALIN OFFERS^ A COMPLETE LINE OF 
AIRCRAFT FINISHES 

To protect interior parts from corrosion — Roxolin's Zinc Chromate Primer) 
— recognized os surpassing all specification requirements. 

To protect control surfaces - Emycel. The Speed System of fabric Pin-) 

for instrument panels — Paladin Primer or Blue Knight Block Locquer, and 
Rincontrol— The Textured Enamel Finish 

for insignia markings ond color treatment of interiors and exteriors—' 
Aeronautical Locquers or Enomels 

To retain the polish of aluminum — Clear Aeronautical Locquers. 
for unaccessible areas sub|ect to severe corrosion— Roxoprene. the <orco4 
sion resistant finish. . 


WATCH ROXALIN IN AVIATION 
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P IONEERING in the highly specialized field of 
engineered vibration and noise control, the 
Harr's Products Company created and designed 
the widely used Tor/lex Flexible Bearings. 




Tor/lex Flexible Bearings consist of a tube or ring of 
rubber stretched longitudinally between two con* 
centric metal sleeves which prevent the rubber 
from returning to its original state. The pressure 
exerted by the rubber on the metal sleeves insures 
a high capacity mechanical bond between the rubber 
and metal under all operating conditions. 

Torflex Flexible Bearings come in a wide range of 
sizes, consequently they have many applications in 
various fields. They control and eliminate vibration 
up to 90 percent, increase performance and effi- 
ciency of equipment and greatly prolong its useful life 


If yours is a problem involving vibration and noise 
drop us a linei our engineers will be glad to 
work with your engineers 


ARRIS 


PRODUCTS COMPANY 

CLEVELAND 4, OHIO 

Branches: 44 Whitehall St., New York • General Motors Bldg., Detroit, Mich. 


of new connection base and wash thor- 
oughly. 

4. Place holland in tube to protect bot- 
tom of tube from cement, then apply 
two coats of cement to buffed area, 
allowing each to dry thoroughly. After- 
wards, wash base of new connection 
and cement. When dry, cover top of 
base with .010 gum, cement again, 
and allow to dry. 

5. Remove holland from tube, dip pre- 
pared connection in washing solvent, 
and force quickly into place through 
opening. Let washing solvent evap- 
orate before stitching down. 

6. Cement around exposed base of 
connection. Let dry and fill flush to 
tube surface with gum. Stitch thor- 
oughly to remove air. Cover with 1J 
in. o.d. x } in. i.d. uncured washer of 
lightweight reinforcing fabric. 

7. Cement 14 in. area around base of 

8. Cut out 1£ in. o.d. x i in. i.d. washer 
from .040 cured gum. (Ply and cure 
.020 gum, or cut from scrap de-icer.) 
Buff and cement side of washer to be 
applied to base, then place washer over 
stem and stitch thoroughly. 

9. Work soapstone inside tube under 
air connection base through air con- 
nection and cure 20 min. 

To replace rubber slot connections: 

1. Remove stem by cutting under 
flanged base, but do not injure tube 
fabric. Then buff base area large 
enough for new slot stem and wash and 
cement. 

2. Apply one layer of .010 gum around 
buffed area, keeping gum J in. away 
from edge of hole to prevent gum from 
flowing into air connection hole dur- 
ing cure. 

3. Buff, wash, and cement base of new 
stem, place directly over hole, and 
s‘itch down firmly, then cover edge 
of base with a strip of J in. wide .010 
gum to -round off edge, and cure 15 

To replace hinge tie-in strip: 

1. Cut under edge of air connection 
flap where it joins tube surface to ex- 
pose hinge, then remove old hinge 
and buff an area large enough on flap 
and bottom of tube to replace hinge. 

2. Wash buffed area, cement, and dry. 

3. Cut a strip of coated reinforcing 
fabric f in. wide with stretch length- 
wise to form new hinge. Wash and 
cement, then fold fabric in middle to 
form hinge. 

4. Cut a piece of .010 cured gum to 
cover lower inside half of hinge, wash 
and cement one side of gum and lower 
inside half of hinge. Then position the 
cured gum piece and stitch thoroughly. 

5. Wash and cement hinge. Place 
hinge in position and stitch firmly 
from top of flap. 

6. Buff area of flap and tube which 
have been separated. Cement and 
place .010 gum on entire tube area 
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WINGS OVER THE WORLD 


Pioneering skyways to five continents before Pearl 
Harbor . . . speeding key men and vital supplies 
to every corner of the globe during the war. . . fly- 
ing a grand total exceeding 312,000,000 miles 
. . . Pan American World Airways has written 
a brilliant chapter in aviation history. 

Now, concentrating on peacetime expansion 
to serve growing world trade. Pan American 
has announced new Flying Clippers carrying up 
to 204 passengers plus seven tons of baggage and 
cargo . . . giant liners cruising at 340 mph. 


Holley Carburetors are standard equipment on 
most of the famous Flying Clippers. Holley 
engineers work in close cooperation with those of 
Pan American to make safer nearly 6,000,000 
miles of flight every month ... to make the 
mammoth engines perform smoother and with 
maximum dependability. Serving Pan American’s 
“Wings Over the World”. . . high above 
millions of miles of measureless ocean ... is a 
great tribute to the outstanding dependability of 
Holley Carburetors. 



HOLLEY CARBURETOR COMPANY 
593° Vancouver Avenue, Detroit 4, Michigan 


HOLLEY 

e AIRCRAFT , *AU TO MOTIVE, eMARJNE 

CARBURETORS AND ACCESSORIES 
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from which flap has been lifted. Re- 
place flap on tube, stitch all of repair, 
and cure 20 min. 


Bead Repairs 

Torn fabric between bead wire and 
inside edge of bead. 

When tear is partially through bead: 

1. Buff area with carborundum stick 

2. Fill tear with gum, stitch and cure 
10 min. 

When tear is entirely through bead: 

1. Buff area with carborundum stick 

2. Fill hole or tear with gum and 
stitch. 

3. Cut two patches of lightweight re- 
inforcing fabric to extend i in. on all 
sides of tear. 

4. Wash and cement patches and posi- 
tion on front and back of bead. Stitch 
down and cure 20 min. 

If fabric on or over bead wire area 

1. Buff area around tear allowing J in. 
clearance on face and back and cement. 

2. Pack tear flush with gum. 

3. Wash and cement one patch of 
light reinforcing fabric that will cover 
buffed area and wrap it around bead 

4. Fit patch to prepared area and stitch 
thoroughly, then cure 20 min. 

Broken bead wire: 

1. Cut through buffer strip at point 
opposite broken wire and lay strip back 
3 in. each side of break. 

2. With sharp pointed scissors or 
knife, split top layer of bead fabric in 
center of channel covered by buffer 

3. With knife, separate top ply from 
lower ply of bead fabric until bead wire 
is exposed. 

4. Straighten ends and buff wire until 
broken ends of wire can be snugly in- 
serted into metal bead clip. Place 
brazed side of clip down. 

5. Place flat piece of metal underclip, 
then dent clip with small prick punch 
two places at each end but not in cen- 
ter where broken ends meet. 

6. Wash bead fabric which has been 
separated and cement. 

7. Place a strip of .010 gum covering 
surface of lower exposed bead fabric. 

8. Stitch upper bead fabric into place. 

9. Cement buffer strip and channel. 

10. Lay strip of | in. .010 gum over 
and cure IS min. 

11. Stitch raised buffer strip into place 

To slip fabric on bead wire: 

1. Fasten end of bead wire in vise. 

2. Tape jaws of common slip-joint 
pliers and place over bead near vise 
so bead wire will be in open space be- 
hind clamping surface of jaws. 

3. Using both hands, clamp jaws on 
fabric just under the wire and jerk 
back. This will loosen fabric and cause 
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New Protector & Depth Gauge 
Ends Drill Breakage! 


...gauges depth 
of hole, speeds 
drilling, saves 



...dimples drive 
drill close to point 


where work is 


Now you CAN drill faster— 
and not worry about breakage! 

The new Hartwell split-shank 
drill protector & depth gauge 
protects your drill at the weak- 
est point. And it lets you set 
your drill for any desired depth. 

The Hartwell drill protector & 
depth gauge is available in se- 
lected sizes from 1/16 through 

"F." Sizes 1/16 through 10 are held to V4" outside diameter to 
fit standard drill chucks. Larger sizes are held to 
Hartwell also manufactures extension chucks in the above range 
of sizes, together with rod lengths of 6" and 1 1 ". 

ASK YOUR JOBBER about the new Hartwell drill 
protector & depth gauges, extension and angle chucks. 


Single source for 779 production 
parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 


Dimples drive drill.Two dimples, 
set at 180° in the nose, drive the 
drill. They fit the drill flutes, plac- 
ing the driving power near the 


tugc controls depth. A 

Hector fit depth gauge, t 


I. Split shank. The shank of the pro- 
tector & depth gauge is split to 
permit the chuck to lock the drill 
at any desired depth setting. 


4. Straight shank or broken drills. 

Either straight shank or broken 
drills, without shanks, can be used 
in the protector & depth gauge. 
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RUBBER CONNECTORS ARE 
ONCE AGAIN AVAILABLE 
TO YOU / 


l#ow that military demands no longer completely tax our pro- 
wf duction facilities, we are able once 'again to supply Mines 
Molded Rubber Cable Connectors to all industry. 

Mines Connectors when molded to electric cable become a part 
of the cable itself, giving a safe, efficient, water sealed connection. 
Mines Connectors can be furnished for splicing to cable in your 
own plant or molded to specified cable lengths. 

Our engineers will gladly work with you in solving portable 
cable applications. Mines Connectors are available in single or 
multi-conductor, on capacities up to 5000 volts and 325 amperes. 

For efficient, safe, flexible electric power transmission by cable, 
use Mines Connectors — “The Connector With The Water Seal.” 


WRITE FOR BULLETIN MC- 106 , showing many 
successful applications of Mines Connectors 
throughout industry. 


4205 Clayton Avenue' * St. Louis 10, Missouri 


4. Place plicr jaws over wrinkles 
formed in bead fabric and jerk again. 
Continue this procedure until fabric is 
loose from wire. 

Repairing a hole or tear: 

1. Rout gum off back of de-icer to 
coated reinforcing fabric. Allow £ in. 
clearance around damage. Cement and 
allow to dry, then cover routed area 
with .010 gum. 

2. Cut a piece of cured reinforcing 
fabric to fit in routed area. (Stretch 
in fabric must be at right angles to 
bead.) Buff side of fabric that will 
contact routed area. Cement and al- 
low to dry. Lay fabric in place and 
stitch firmly, then place gum around 
edge of fabric to round off edge. 

3a. With face of de-icer up, proceed 
as follows if tear is small: Rout V- 
trough along tear or bevel edges of 
hole. Buff i in. beyond, then cement 
trough or beveled edges and fill flush 
with gum. 

3b. If large hole: Cut a piece of stretch 
area from scrap de-icer to fit hole. 
Rout V-trough along butted edges. 
Buff £ in. beyond, then cement trough 
and fill with gum. 

4. Cure 10 min., each side, and re- 
store conductive surface. 

If tear is along bead: 

1. Loosen buffer strip 2 in. beyond 
tear and rout coated reinforcing fabric 
from bead notch, £ in. beyond end of 

2. Rout rubber down to fabric on other 
side of tear, allowing £ in. clearance, 
then wash and cement 

3. Cover routed areas with .010 gum 
and cement. 

4. Cut a piece of cured coated reinforc- 
ing fabric to fit, then buff and cement 
side of fabric to be applied. 

5. Fill in with gum around fabric to 
round off edges. 

6. On face side, rout a V-trough in 
tear. Buff £ in. beyond, wash and 
cement, then pack flush to de-icer sur- 
face with gum. 

7. Cure 10 min. on each side and re- 
store conductive surface. 

Snubber Repairs 

Tears in fabric: 

1. Wash and buff an area £ in. wide 
on all sides of tear and cement. 

2. Wash and cement a piece of un- 
cured reinforcing fabric that will cover 
buffed area. In this case, fabric 
stretch must be in same direction as 

3. Position fabric and stitch firmly in 
position. 

4. Cement edges of tear on opposite 
side and fill tear flush with gum, then 

Repairing broken de-icer bead wire: 
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1. Separate snubber fabric at edges of 
lap. Cut back until snubber wire is 

2. Wash exposed wire bed and sep- 
arated surfaces of snubber fabric and 
roughen thoroughly surface of areas. 

3. Cement new snubber wire and 
fabric areas which contact wire, with 
50-50 mixture of air-cure cements. 

4. Cement separated surfaces of lap, 
lay new wire into position, re-lay 
fabric, and stitch thoroughly. 

5. Cure entire length by spot curing. 
Allow 5 min. for each spot cure. 


Boeing Stratocruiser 

( Continued from page 177) 
controls permits any two of the Strato- 
cruiser’s engines to be run up to full 
throttle with surfaces locked, thus per- 
mitting safe taxiing and engine run-ups 
in high winds. Takeoff with surfaces 
locked is impossible. Nor can the sur- 
faces be locked in flight. The elevator 
controls are duplicated in all elements. 

Direct operating costs have been 
figured at 1# per passenger-mile (200- 
lb. payload unit) at a 300-mi. range, 
8}( at ranges between 1,000 and 1,900 
mi., and 1.1# per mile at 2,500-mi. 

service which costs 1.8 to 24# per pas- 
senger-mile. 

In other terms, the Stratocruiser will 
carry a payload of 30,000 lb. 500 mi. on 
2,110 gal. of fuel; a payload of 19,200 
lb. 2,500 mi. on 5,450 gal.; and 11,650 
lb. 4,200 mi. on 8,225 gal. Included in 
each case is an 850-gal reserve. 

Extra care has been taken to reduce 
ground time by providing for quick and 
easy handling of passengers and cargo, 
neither interfering with the other, and 
for ease of maintenance. Some of these 
features are a door on both the upper 
and lower deck for passenger use, a 
separate door for galley supplies, truck- 
bed-height cargo doors on i he lower 
deck, an electric hoist and overhead 
rail for cargo movement to or from the 
upper deck, grouping of accessories for 
easy inspection and repair, and com- 
pletely interchangeable power plants. 


Review of Patents 

(Continued from page 204) 
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Cumbersome, antiquated extinguishers can delay and panic 
employees — your real fire-fighters! 

Randolph “4”, lightweight and easy to use, is designed 
for the amateur. Just ONE HAND snaps this unit from its 
bracket . . . one trigger-touch sends an icy cloud of carbon 
dioxide deep into the blaze — smothers gas- 
oline, oil, paint, machine and electrical 
fires in split-seconds! 

A dry, non-toxic gas, carbon dioxide 
cannot damage equipment or conduct elec- 
tricity. It leaves no stain or liquid— no 
shut-down from water damage. 

See, by actual demonstration, how fast- 
action Randolph “2”, “4”, “15” or “25” 
can mobilize and simplify your fire defense. 
For fire protection guidance and prompt 
delivery of equipment, call your nearest 
supplier, or write — 


RANDOLPH LABORATORIES^. 
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DESERT HERT 
OR RRCTIC COLD 


HBHflK 




* NEITHER AFFECT NORGREN 
INDUSTRIAL HOSE ASSEMBLIES 


Constructed of tough, wear re- 
sistant synthetic rubber hose, 
reinforced with, woven high- 
tensile steel wire. Combine 
flexibility of rubber, strength 
of steel and oil resistant quali- 
ties of synthetics. 

Fitted with machined brass 
couplings— permanent for high 
pressures, reusable for low 
pressures. Will not leak up to 
bursting point of hose. Stays 
put under extreme vibration. 


crated machinery working at 
top speed — that's the place for 
Norgren Hose Assemblies! 
Recommended for operating 
temperatures of — 40° F. to 
250° F. Flex almost indefinite- 
ly without failure. Won’t kink 
on sharp bends. Available V4" 
to 1" I. D., any length. Write 
for catalog 450. C. A. Norgren 
Company, 220 Santa Fe Drive, 
Denver 9, Colorado. 


Everywhere you need depend- 
able power carriers to keep 








258 


AVIATII 



AVIATION, 




HYDRAULIC POWER UNITS • 3000 P.S.I. 

Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 
High Volume Pumps and Valves lor Manual and Automatic Control 


PRESSES • CALENDER ROLLS • HYDROSTATIC TESTS • ROLL BALANCING 
BROACHES • PRESSURE SEALS • FLOW TESTS • BEARING FLOTATION 


^(feOiocdcc T'ittit 

21 G PM • 3000 P.S.I. 

These units have been in extended service in Rolling Mills 
• Textile Plants • Chemical Plants • Plastic Plants • Testing 
Laboratories • Research Laboratories • Rubber Plants • Powdered 
Metal Industry . Aviation Research • Airplane Manufac- 
ture for Standard Equipment and Production Test Procedure 

3000 P.S.I. Pumps in Capacities of V 2 - I- 2- 3 CPM • Hy-Lo Combinations 5 CPM and Up 

• 

Experienced Hydraulic Engineers Are Available Without Obligation 


BRAKE COMPANY 

^u/cdecK. 

Y. • FACTORIES: WATERTOWN. N. Y. 
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LOCKBOLT 


.. .eut 

ENTIRELY DIFFERENT 
Type of Fastener 


The unique Huck Lockbolt combines the advantages of both bolts 
and rivets in one superior fastening. First it draws the work tightly 
together in the equivalent of a bolting-up operation as described 
below; then it is rigidly and permanently locked in place like a rivet. 
Note these features: 



BETTER THAN A BOLT 

• More quickly and easily installed. 

• Fastens permanently; can't loosen under any con- 
ditions of vibration or fatigue loading. 

• No lock washers, cotter pins or special nuts required. 

• Fills the hole completely, yet allows liberal hole size 
tolerance. 

• Uniform tightening assured. 


BETTER THAN A RIVET 

Pulls work tightly together before locking. 

Stronger. High-strength alloy steel Huck Lockbolts 
have a much higher shear strength than conventional 
steel rivets. Lockbolts of aluminum alloy provide the 
strength of 24ST rivets without iceboxing. Tensile 
strength is comparable to that of bolts of the same 


COMPLETELY NEW OPERATING PRINCIPLE 



The Huck Lockbolt consists of two precision-made parts— (1) the pin, which has a head 
of any desired type, locking grooves, a breakneck groove, and pull grooves which fit 
the jaws of the driving gun; and (2) the locking collar. The sectional views at left show 
the driving operation step by step. 

1 After the pin is inserted, the collar is slipped on and the gun applied. 

2 As the gun pulls the pin, the reaction is taken by the collar against 
the swaging anvil of the gun, thus drawing the work together as 
in a bolting-up operation. 

3 The pull on the pin is then increased until the anvil is forced over 
the collar, squeezing the collar into' the locking grooves of the 
pin to form a rigid, permanent lock. 

4 The pin is then automatically broken off at the breakneck groove; 
and finally, ejector member of gun advances to push the anvil off 
the collar. (Drawing 4 shows this push-off step more than half 
completed.) 

Two types of guns are available: The small hand gun, ideal for maintenance jobs, with 
which 6 to 10 Lockbolts can be driven per minute; and the faster, light-weight pneu- 
matic gun recommended for production work. 

MATERIALS AND SIZES 

Huck Lockbolts can be furnished for both hole-filling and non-hole-filling applications, 
with heads of any type desired, and with pins of 24ST aluminum alloy, carbon steel, 
or high-strength alloy steel. Lockbolts are now available in 3/16" diameter with grip 
lengths ranging from 1/32" to 21/32". Lockbolts of 1/4" and 5/16" diameter will 
soon be available. 

Consider how this radically DIFFERENT fastener can simplify 
YOUR assembly problems. Further information on request. 




MANUFACTURING CO. H 


DETROIT 7, MICHIGAN 



FOR AIRCRAFT ENGINES 



AIRCRAFT SPARK PLUGS 


C£ Ra/m/c 


ceramic 


CERAMIC 


C I Ra ^/c 


(Zenaatic 


CtR** 


The B<3 trademark has symbolized 
the highest development in aviation 
spark plugs for more than a quarter 
of a century. spark plugs — both 
ceramic-insulated and mica-insulated 
— arc designed and manufactured to 
combine utmost reliability with the 
economy of long life and efficient, 
trouble-free performance. 


THE BQ CORPORATION 
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TWA used DeVilbiss Equipment 


to speed reconversion of "honorably discharged" Stratoliners 


To coat irregular surfaces of cylinder- 
heads with heat-resisting material. 
To spray clear lacquer on instrument 
panel parts. 

To paint TWA insignia. 

DeVilbiss Equipment is used by the 
leading airlines for many other 
service operations, such as waxing 
planes, degreasing engine parts, 
doping fabrics and paint condi- 
tioning. 

Ask your aviation supply distribu- 
tor for details about the full line of 
DeVilbiss air-using and air-han- 
dling equipment and how it can 
help improve your operations. 


Transcontinental and Western Air, 
Inc., chose DeVilbiss Equipment for 
quick reconversion of their Strato- 
liners, released by the Army Air 
Transport Command. 


And DeVilbiss Equipment helped 
in many ways to get these big 4- 
engine Boeings back into civilian 
service quickly. TWA is now using 
this equipment — 

To apply sound deadening materials 
for wall insulation. 



DeVilbiss 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 
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\ T "p Electric Furnace Steels 

A JT w Centrifugally Cast 

Full range of analyses, from plain carbon up to 18-8 stainless, 25-20 
chrome-nickel, etc. 


BIRMINGHAM 2, ALABAMA 


Write for Catalog 


AMERICAN CAST IRON PIPE COMPANY 


A C I P C O Electric 
Furnace Steel is pro- 
duced in 5 foundries 
to close specifications 
under rigid production 
controls and can be sup- 
plied in a full range of 
analyses from plain car- 
bon up to 18-8 stainless, 25-20 
chrome-nickel, etc. 

Parts, centrifugally cast, are 
spun on either horizontal or ver- 


tical axis. Steel tubes, centrifugal- 
ly cast in 16-ft. lengths are made 
in diameters ranging from 3-inch 
to 50-inch diameters. Stationary 
mold castings also manufactured. 
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3-bladed rotors intermeshing like the blades of 


beater, the Kcllett XR-8 presents a new and novel design in heli- 
copters. A purely experimental model built for the Army Air Forces, 
the XR-8 has the advantages of greater power efficiency, reduction of 
vibration, reduced drag, and reduced power transmission requirements. 

Reports from test pilots indicate that it is highly maneuverable, 
and since the rotors revolve in opposite directions, there is no need 
for a tail rotor to counteract torque. While no performance figures 
have been released, the ship is powered by a Franklin air-cooled 
245 h.p. engine using CECO fuel pumps. 

Chandler-Evans is proud to have a small part in this new step in 
helicopter development. And as Chandler-Evans has always kept 
abreast of the newest and latest in America’s other great war planes, 
so will it continue to serve the aviation industry when once again it 
turns to peacetime production. 



CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN 
CONNECTICUT. U.S.A. 
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TUBING • TUBULAR FORMS 


PLANNING new equipment? 
Consider performance re- 
cords °f AEALOY ,u ^ n 9 ' n 

hundreds of applications. 

Made in stainless, low car- 
bon, high carbon, alloys and 
Monel metal. Also bimetal 
in any combination of met- 
als. In welded, seamless or 
spiral brazed construction. 


> 5 /e-inch outside dia- 


DESIGNING or redesigning 
parts? New low-cost method 

originated by AEALOY 

coils a variety of metals into 
tubular forms. 

Outside diameter to four 
inches,- length to 22 feet; 
thickness to 16 gauge. 

• 

Write for 

detailed information to 



AEALOY tubing company 

MILL: SPRINGFIELD, OHIO 

EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
CHICAGO OFFICE: 221 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 


AVIATION, 





Airadio brings war-proved design and quality to 

peacetime aviation with a complete two-way radio system 
weighing less than 11 pounds — including receiver, 

transmitter and power supply. Airadio brings you more 
per radio ounce for radio range, weather, interphone 
and standard broadcast reception. Airadio brings you 
quality in this compact, easily operated 
radio for private plane owners. 

Write today for your demonstration of the lightest of 
dependable two-way aircraft radios . . . 


sj/j?sjd/o 


uncompromising 

postwar 
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Walker-Turner 

MACHINE TOOLS’ 
WIDE SPEED RANGES 
CUT MACHINING COSTS! 


MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT A DISC SURFACERS 


• Using the correct cutting speed for every 
operation and material pays off in faster 
machining — fewer damaged tools and blades 
— cleaner, more accurate production. This all 
adds up to lower cost per piece! 

Exceptionally wide speed ranges with ample 
adjustments between "high” and "low” en- 
able Walker-Turner Machine Tools to cut 
costs substantially. The Radial Drill’s jack- 
shaft assembly and the Band Saw's back- 
gearing and cone-pulley arrangement are 
examples of this advanced designing. Write 
today for detailed catalog. 


WALKER-TURNER COMPANY, INC. 

PLAINFIELD, N. J. 
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Creates New Savings in all 3 Divisions 
of your Business — This Way: — 



1 —PROCUREMENT 

Your Director of Purchases 
can head off load-handling 
wastes at your sources of 
supply by ordering goods 
assembled in maximum units 
(Master Loads), shipped on 
Pallets or Skids— thus insur- 
ing quick, low-cost unload- 
ing and storing upon arrival. 


2 — PRODUCTION 

Industrial Logistics provides 

ideas on standardizing all 
goods into basic, economi- 
cal-to-handle forms; ways to 
transport more of them per 
trip on Pallets or Skids; 
plans for high-tiering them 
in warehouse or storage. 


3-DISTRIBUTION 

New "ammunition” for your 
Sales Manager, too. Many 
of your customers are large 
Truck users— thus your prod- 
uct on Pallets or Skids ar- 
rives ready for immediate, 
low-cost unloading and han- 
dling. Try this idea onyour 
"preferred customers” be- 
fore they request it of you! 


* The science of assembling and handling materials to insure 
maximum economies at every stage of (a) Procurement, (b) 
Production and (c) Distribution, using Elwcll-Parker Electric 
Trucks, Tractors and Cranes; 

Employing the correct containers (Boxes, Barrels, Bags or 
Bales) in Master Unit Loads, on Pallets or Skids; 

To insure Greater Speed— Faster Production— Greater Turnover 
-Increased Safety-New Profits. 


I T'S a partnership— this job of detecting places 
in your operations where wastes can be scotched, 
new savings created. So bring your key men — in- 
cluding the 3 Executives at the left — into the 
"treasure hunt!” 

Start each to thinking about practical ways of sim- 
plifying load-handling; then team up their thinking 
in the common interest of Company savings. Soon 
you will have a 'flood of sound, workable ideas — 
will start making Industrial Logistics a positive, 
vital method of enforcing new economies wherever 
you transport materials during processing. 
Industrial Logistics opens doors to long-planned 
economies. Open your door to the Elwell-Parker 
Materials-Handling Consultant. His suggestions 
many times have led to savings large enough to 
completely pay within months for 
the Elwell-Parker Equipment in- 
stalled on his recommendations. 

Dial the {^Materials-Handling 
Consultant Today! 

The Elwell-Parker Electric Co., 

4125 St.Clair Ave., Cleveland 14, Ohio 




Elwell-Pakkeb 


POWER INDUSTRIAL TRUCKS 
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Federal’s instrument landing system 


Federal Telephone and Radio Corporation 


^ Newark I, N. |. 


When visibility over an 

W-llanCtortablT trmv airport shrinks . . . 

Here’s the instrument 
landing system, adopted as standard by the Army 
and Navy, that provides the sure and accurate 
pathway In earth. ..developed and manufactured 


by Federal . 


icratcd the world over. 

•pointer indicator. 


The pilot, guided by his cr< 
flies on the intersection of 
one. a vertical pattern set up by the localizer 
transmitter which keeps the plane centered 
over the runway . . . the other, a horizontal 
pattern set up by the glide path transmitter 


which brings the plane to its fine-point landing. 
Countless perfect instrument landings bv 
skilled American airmen prove the reliability 
of Federal’s Instrument Landing equipment . . . 
the result of a decade of intensive research . . . 

even wider service promised for the coming 
age of the air. 

For the finest in radio aids to aerial navigation and 
communications equipment . . . see Federal first. 
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YOURS 

for the asking... 



up -to- the - minute 

data on FELT 



Data Sheet No. 13, illustrated above, is the most recent of a 
series of technical bulletins prepared by American Felt Com- 
pany engineers concerning the mechanical and applicational 
properties of Fe]t. 

This data sheet gives authoritative information regarding 
the behavior of S.A.E. Felts in compression and provides a 
useful guide to their selection. New and interesting engineer- 
ing tables show average Load Deformation and Compression 
Set values in relation to S.A.E. Felt densities. 

The performance record of Felt plus its natural adaptability 
to load-bearing in compression are among the important rea- 
sons for its specification for use in Vibration Isolation, Shock 
Absorption, Cushioning, and Padding. Copies of this impor- 
tant data sheet ore now available to engineers . . . yours 
for the asking. 


American felt 
Company 



I 


Kester Fluxes are scientifically compounded to 
protect your product against solder failure! No 
matter what type of soldering— delicate dip- 
soldered electrical connections, sweating opera- 
tions, or various types of seams— Kester makes 
the right and specific flux to prepare the way 
for tight, trouble-free solder bonds. 


^ For over 46 years, Kester has been the leading 
™ name in the field of solder. Kester fluxes of 
highest quality and unvarying uniformity, have 
been perfected through laboratory research and 
practical experience. 


A For any solder problems you may have— consult 
™ Kester engineers. They’ll gladly recommend the 
right flux to insure the lasting quality of your 
product and at no obligation. 


■fc BUY VICTORY BONDS 







Anxious to maintain the high degree of quality 
set for all of their products, Standard Gage 
Co., Poughkeepsie, N. Y., make their new Du 
Bo Gage from Graph-Mo Steel. 

This new bore checking gage is the results of 
skillful design and engineering. The gaging head 
is a section of a sphere which contacts the bore 
walls only at the instant and point of gaging. 
The Du Bo Gage is designed so that it can enter 
holes actually smaller than the gage diameter. 
Its light weight and ease of manipulation speed 
gaging operations, increase accuracy of read- 
ings and reduce operator fatigue. 

To complement their own engineering skill, Stand- 


A request on your firm's letterhead will bring 
a fully illustrated 48 pego booklet that tells 
how, when end Where to use Timken Graphitic 
Steels to your best advantage. 


ard Gage Company sought the finest material 
available. That's why they chose Graph-Mo Steel 
for the Du Bo Gage. Graph-Mo offers stubborn 
resistance to wear, has structural stability and 
good machinability. Important factors that helped 
make a good gage better. 

You too, can make good products better and 
speed their production by using Graph-Mo or 
one of the other Timken Graphitic Steels, Graph- 
Tung, Graph-Sil, Graph-AI or Graph-M.N.S. They 
are made by American technicians and labor 
and are immediately available from your near- 
est distributor or direct from Steel and Tube 
Division, The Timken Roller Bearing Company, 
Canton 6, Ohio. 


TIMKEN 

MAP Him 'steels 
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ANEMMTAT 


7 he biggest, fastest airline transports in the world 
are now being built . . . soon to go into passenger 
service. The heating and ventilation of the luxuri- 
ously appointed cabins of this fleet of airliners 
received special engineering consideration and 
resulted in the use of ANEMOSTAT air-diffusers— 
for air-comfort . . . in the airl 

Air in the cabins of these planes is changed once 
every minute-and-a-fraction, with ANEMOSTATS 
diffusing and distributing this high velocity air so 
efficiently that no drafts are perceptible anywhere 
in the cabin, or the powder-room, men's room, 
pilots' compartment, stewardess' office, or the sky- 
kitchen. 

Ventilating air enters the cabin through ANEMO- 
STATS located at the floor of the side-walls in front 
of each double seat. The air circulates gently across 



the floor and evenly upward throughout the cabin. 
No drafts, no stratification or dead air pockets. It's 
air-comfort ... in the air -through ANEMOSTATS I 
ANEMOSTAT Air-diffusion Engineering Service 
Our engineers are specialists in the air-distribution 
problems of aircraft heating and ventilating. They 
are serving the Army and Navy Air Forces, and 
they are now prepared with unequalled skill — de- 
veloped through our war research — to serve the 
designers, builders and operators of commercial 
airliners. During the last 25 years ANEMOSTATS 
have been successfully used on more than 50,000 
ventilation and air-conditioning installations 
throughout the world. Advise us of your interest In 
this subject and a conference will be arranged af 
your convenience — without obligation. 

Write today for information 


ANKMM1AT 

ANEMOSTAT CORPORATION OF AMERICA 

10 EAST 39th STREET NEW YORK 16, N. V. 


"NO VENTILATING OR AIR-CONDITIONING SYSTEM IS BETTER THAN ITS AIR-DISTRIBUTION"’ 
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QUICK ACCESS 

with 



SEIF-LOCKING 

FASTENERS 


Yes, you get quick, positive action with Dzus 
fasteners on removable covers, panels, access 
and inspection doors and other hinged or re- 
movable parts. Just a quarter turn to open or 
close. They are rugged and vibration-proof.' 
They may be permanently attached so no parts 
are lost — or they may be removable. They are 
easy to install too, and lend themselves to mod- 
ern mass production methods. In addition its 
simple, quick operation saves valuable time of 
mechanics in inspection and maintenance. 

If you have a fastening problem on a hinged 
or removable part, consider the outstanding 
advantages of Dzus spiral cam fasteners. They 
are available in various sizes, head styles and 
materials to meet your requirements. Send for 
our catalog. It contains detailed directions, spe- 
cifications and many illustrated applications. 

DZUS FASTENER CO., INC. 

BABYLON NEW YORK 



w 



Spring 




m 
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with ELECTRONIC CONTROL 


by installation of modern 
projection welders 


• Production of automobile shock absorbers by the Gabriel 
Company (Cleveland) has increased from 225 to 300 
assemblies an hour. The new welders, which replace man- 
ually operated machines, are equipped with a G-E electronic 
weld timer and ignitron contactor. 

With this new equipment, weld timing is much more 
accurate, according to I. J. Samuelson, plant manager. 
And there is far less variation in welds than before. 

Also, wear and tear on dies has decreased, because 
less welding pressure is required. This reduction is 
1 made possible by improved pressure control. 


RESISTANCE-WELDING CONTROL 


Four Important Advantages of 
the Ignitron Contactor 


1. High-speed operation — 

because there are no moving 
parts, its speed of operation is 
limited only by the control- 
switch setting. 

2. Low maintenance— millions of operations can be made 
before servicing is required. 

3. Plug-in relay — contactor can be used on various control 
voltages merely by plugging in the correct relay. 

4. Silent operation — this electronic switch is completely noise- 


• Need More Information? 

Our engineers will be glad to help you select exactly the right 
weld timer and ignitron contactor for your application. Simply 
get in touch with the nearest G-E office. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


Here’s What the Electronic 
Weld Timer Offers YOU 

1. Automatic timing of the dura- 
tion of the weld current — oper- 
ator errors in timing are elimi- 

2. Safe operation — a sturdy, 
deadfront construction gives op- 
erators maximum protection. 

3. Easy inspection — because the 
control panel is hinged, it is easily 
accessible for inspection. 

4. Quick adjustment — the dial is 
conveniently located on the con- 


Keep on buying BONDS— and Neap all you buy 


GENERAL O ELECTRIC 
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Fire safety is a prime requisite for airports 
and airparks because of remoteness from fire 
fighting forces. Since the earliest days of 
commercial aviation Butler Steel Buildings 
have safely housed airplanes and maintenance 
equipment. Now, ten years of progress in 
design and fabrication have taken place under 
pressure of war needs. From Butler’s war 
experience Butler engineers are developing 
airport buildings which are setting new stand- 
ards of efficiency, economy and attractiveness. 


SAFER HOUSING FOR EVERY 
AIRPORT OR AIRPARK 



BUTLER ALL-STEEL TYPE RT-50 HANGAR- 
50 ft. wide by 50 ft. long, 12 ft. high. Lean-to 
annex for office. 

BUTLER ALL-STEEL BUILDING— An example of 
the wide choice of attractive new Butler All- 
Steel "Boulevard" Buildings. This one provides 
space for ticket office, lobby, rest rooms and a 
small restaurant. 

BUTLER ALL-STEEL TYPE T-RR HANGAR-40 
ft. wide, 12 ft. deep, 9 ft. high, tail shed 14 ft. 
wide, 14 ft. long, 7 ft. high. 


FREE BOOKLETS 

Send booklet on— 

| | Commercial Hangars 
|~~1 Individual Hangars 
[~1 Boulevard Buildings 


BUTLER MANUFACTURING COMPANY 

7406 East 13th Street, Kansas City 3, Missouri 


FIRM NAME .. 


CITY. ZONE— STATE— 


V I A TI0.lt 



UCK’S mission ACCOMPLISHED 
WITH 5KF BEARINGS 


fighter pilot clinging to 
wreckage was sighted. Medi- 
cine, ammunition and food were 
desperately needed by a far- 
away garrison. Photographs of 
Jap strongholds were needed 
fast. The call went out for Co- 
lumbia Ducks “the Air Jeeps 
of the Navy, Coast Guard and 

SfiCSIF INDUSTRIES, INC., 


Marines”. And as these single- 
motored, metal-hulled amphib- 
ian biplanes responded, every 
part functioned smoothly, de- 
pendably. That included SBDSO*’ 
Bearings which have yet to fall 
down when it comes to reliable 
performance in the air. The 
plane that’s fffiDSiF -equipped is 
the one that’s well-engineered. 

PHILADELPHIA 34, PA. 


5KF 



B*U. AND HOLLER HEARINGS 
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Will help make it better! 


jet planes use alloy and stainless steel tubing to resist extremely high tempera- 

Flying freighters need the strength of alloy steel tubing to absorb tremendous 
landing jolts. 

Helicopters and cubs need the combination of light weight and high strength 
for vital parts— and they get it with Seamless Steel Tubing. 

Steel tubing is versatile. You can bend it, weld it, shape it into almost any form 
you want. It is easy to machine, withstands vibration fatigue and retains its 
strength under extremes of heat and cold. 

No matter what kind of plane you plan to build, you’ll find Shelby Seamless 
Aircraft Tubing will help to make it stronger, lighter, and lower in cost. 

Our metallurgists will be glad to give you any assistance you need in designing 
tubular parts for new planes. Just write or call. 


NATIONAL TUBE COMPANY 

PITTSBURGH, PA. 

Tubing Specialties Division 





5,312 SOLUTIONS 
TO POST WAR RELAY PROBLEMS 


Fit the relay to the job ! 

To make this readily possible, 
Struthers-Dunn offers 5,312 standard 
types, each available in countless 
design adaptations to fit your needs 
exactly. These include thousands of 
styles, shapes, sizes and ratings in 
a-c types, as well as hundreds more 
of the most modern d-c types includ- 


ing those capable of withstanding 
the rigors of war equipment usage. 

Beyond the standard Struthers- 
Dunn types, at your service, are the 
full facilities of a large, specialized 
organization which, for 22 years, has 
concentrated exclusively on "tailor- 
ing” relays and timers to specific 
applications and requirements. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 


Struthers-Dunn 


^.eCatf and Sfreciaiiete Settee t$23 


DISTRICT ENGINEERING OEflCES! ATLANTA • BALTIMORE • BOSTON • BUFFALO • CHICAGO • CINCINNATI • CLEVELAND 
DALLAS • DENVER • DETROIT • HARTFORD • INDIANAPOLIS • LOS ANGELES • MINNEAPOLIS • MONTREAL 
NEW YORK • PITTSBURGH • ST. LOUIS • SAN FRANCISCO • SEATTLE • SYRACUSE • TORONTO 
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I T happens to the best of mechanisms, even 
today. Plans for improvement affect every 
moving part — but the spring. It may have 
worked well enough — it still works. Why 
change it? 

How many items of war equipment can you 
name that are the same as they were three years 
ago — two years ago — even a year ago? In rate 
of fire — or range of service — or speed of oper- 
ation — to some degree, performance has been 


stepped up. In many cases, this increase has 
been aided and abetted by engineering methods 
applied to the springs and spring materials; 
result, more pep — more power. 

It is important, today, to take advantage of 
every advance in mechanical design. When it 
comes to spring design, let Barnes’ craftsmen 
help you get modern springs with Engineered 
Pep and Power. 



AVIATION, November, 19« 


BBS 



More Planes Will Be Built . . and More People 
Will Travel and Ship by Air 

because of the 


G il/Ulan RADAR IJmmC CONTROL 


« of the war is nt 


: §S5£Si 





Available NOW for aii airports 

Gilfillan Bros., Inc., los ajvgjsies 
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pages of photographs and descriptions of the most 
up-to-date methods for all cleaning jobs related to 
aircraft maintenance. Kelite Cleaning Materials and Kelite 
pH Control provide the key to efficient, low-cost cleaning in 
America’s great new transportation industry. Send today for 

•'Kelite" Re*. U. S. Pat. Off. K 
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Changing voltage regulators for inspection by interchanging wiring takes plenty of 
minutes— and may lead to mistakes causing equipment burn-outs. But changing carbon 
pile voltage regulators, without touching wires, is now a 10 second snap— thanks to an 
ingenious, rubber-cushioned base assembly developed by Leece-Neville engineers in 
cooperation with the Army Air Forces. Saver of incalculable time in warplane mainte- 
nance, here is one of many Leece-Neville achievements in electrical equipment that will 
figure prominently in peacetime aviation. Investigate the Leece-Neville lines of quality 
equipment before you specify. If your requirements are unusual, depend on our 35 years' 
experience in designing and building special electrical equipment to give you satisfac- 
tion. Small number or quantity production. The Leece-Neville Company. Cleveland 14, Ohio. 
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what it costs? Does it make a big enough difference 
in aircraft control to make the cost a real bargain? 

The men who design and make most of the mil- 
itary, commercial and private planes in America 
seem to think so, because they use more Fafnirs 
than ball bearings of all other makes. 

Their specifications can be met only by extreme 
precision manufacturing at every point. For in- 
stance, inside and outside diameters of the special- 
ized Fafnir Aircraft Bearings are ground one or 
two ten-thousandths closer on the average than the 
5 ten-thousandths called for on the AN specifica- 
tion. Race contours are held to within 2% of ball 
diameters. Each of these dimensions is checked 
after every operation and before and after assem- 
bly. A quarter of all operations in making these 
Fafnirs are inspection operations . . . precision 
instrument inspections. 


Of course such fussiness gives the utmost 
smoothness in mechanical control of a plane . . . 
no flutter, vibration, back-lash or other sloppiness. 
Tiny as a ten-thousandth is, it can give a moun- 
tain-size "edge” on competition. 

Whether or not ten-thousandths of an inch pre- 
cision would make a difference in your favor in 
the post-war plane markets is, after all, some- 
thing for your own shop men to decide. The Fafnir 
Bearing Company, New Britain, Connecticut. 


FAFNIR 

BALL BEARINGS 

For Aircraft 
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This instrument indicates si- 
multaneously during flight the 
percentage of combustible gases 
or oxygen, or both, present in 
the exhaust pipe. 

Engine builders, the Army 
and Navy and Allied Govern- 
ments use them for determin- 
ing the combustion character- 
istics of aviation fuels during 


the varied operating conditions 
that occur in flying. 

These instruments can be 
used in high altitudes and 
can be installed to give almost 
instantaneous, continuous 


For further information write 
to Cities Service or mail the 
coupon below. 


Cities Service Oil Company 
Room S24, 70 Pine Street, New York 5, N. Y. 
Gentlemen: Please send me detailed information 

Tide 

Company 

Address 

City 
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ANNEALING AND HEAT 
TREATING BASKETS 


Engineered ior Your Requirements 

The specialized experience acquired in producing large quantities 
of baskets for many plants in the aviation industry enables us to 
cater to your specific requirements. 

Send us your blueprints or specifications for Baskets for Annealing. 
Carburizing, Pickling or Dipping. We can quote on any quantity, 
any size, any gauge or perforation of alloy metal. 


STEEL 

RIVNUT 

NOW AVAILABLE 



New addition to line broadens 
field of Rivnut applications 

HERE IT IS ... in stainless or plated 
steel— the one-piece blind rivet com- 
plete with screw threads that can be 
used both to fasten with, and to fasten 

Standard Rivnut band tools, with a 
slight adjustment, can be used to in- 
stall 6, 8 and 10-32 sizes. 

All Rivnuts, used as rivets, can be 
sealed with a drive plug (hammered 
in place) or with a plug screw, which 
keeps the threads intact. If used for 
attachment, cadmium-plated attach- 
ment screws are available. 
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SCHATZ 

BALL BEARII1GS 


The component paris of Schatz Ball Bearings are 
put through "the third degree" before leaving the 
Schatz plant. Balls and rings are subjected to "crush- 
ing" tests to determine strength and hardness. The 
testing machine is the most modern and accurate 
machine available for the purpose. 

If balls, or rings show any signs of weakness while 
undergoing the tests they are immediately rejected. 

That is why Schatz Ball Bearings are safe and 
dependable under all flight conditions. 


BE SURE THE BALL BEARINGS YOU 
SPECIFY ARE THE EQUIVALENT OF 


1 

Schatz 

r SCHATZ IN STRENGTH AND HARDNESS 


BALL BEARINGS 

■ 



The Schatz Manufacturing Company 

POUGHKEEPSIE, N. Y. 


ijy WILL NOT 

Detroit: 2640 Book Tower-26 • Cleveland: 402 Swetland Building-15 


FAIL THEM 

Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 5410 Wilshire Blvd.— 36 
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How to pass the CAA exams 
on airplane and engine mechanics 
over 3,000 questions-and answers 
-every phase of practice and theory 



Questions and Answers for 

AIRPLANE AND ENGINE 
MECHANICS 



A BETTER METHOD^ 

OF HOLDING WIRE ROPE 



SAFE-LINE 


WIRE ROPE CLAMP 


'iSsrsrlfe 


Easy to Use, Easy to Re-adjust 

-? bil,hlr -M i -“r l | nf? , Ei” 5P ' Ci *‘ IO ° 1S r ' quir ' d - ” 

O utpulls Strongest Rope — Never Slips 

Eeo, ^« c “" m raadt 
Smooth rouodea shape preveS.sctfTchioKclo^ll.ortou"™/: 




IL AERONAUTICS ADMINISTRATION 
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PEACETIME PRODUCTS 


AUTOMOBILES • TRUCKS • REFRIGERATORS 
WASHING MACHINES • RADIOS • METAL 
HOUSEHOLD APPLIANCES • FARM IMPLE- 
MENTS AND COUNTLESS OTHER PRODUCTS 
CONSTRUCTED OF STEEL AND ALUMINUM 



Assures Proper Cleaning and Conditioning 

NECESSARY FOR PAINT PERMANENCE 


War Materiel — cleaned and conditioned with products 
and processes developed by the ACP Laboratories and 
Technicians — was successfully preserved from rust and 
corrosion when shipped to war zones in every clime, from 
Arctic cold to the humid Tropics. 


These new or i 
available to pe 
duction, lower 
paint finishes. 


210-A DEOXIDINE has a double action. It removes mill 
oil, drawing compounds and shop soil from the metal 


and at the same time prepares the surface properly for 
finishing. 

No unusual equipment is required in this simple process. 
A three or four stage power washer constructed of mild 
steel (such as is used with alkalies) may be used. 

210-A DEOXIDINE process is simple, economical, ef- 
fective, and requires a minimum of labor and floor space. 
Our Technical Department will gladly assist you in mak- 
ing the most effective application of our products to your 
requirements. Write to Dept. J-ll. 


MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 

AMERICAN CHEMICAL PAINT CO. 

, AMBLER LSilkliJr 1 PENNS. , 

Palmer A*e., Detroit, Mich. DISTRIBUTORS 
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jSflBEECE© MANUFACTURING CO. 
C''*'"' fin?. Main St. George, Iowa 




nnouncema 
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Bowser, Inc., and Kold-Hold Manufac- 
turing Company are pleased to announce 
that the sub-zero industrial equipment 
formerly manufactured by the Kold-Hold 
Manufacturing Company will, in the fu- 
ture, be manufactured and sold exclusively 
by Bowser, Inc. 

The Kold-Hold Manufacturing Company 
will devote its entire facilities to the manu- 
facture of Evaporator Plates and Cabinet 
Liners. 


Address all in- 


4 2 0 Lexington 
Ave., New York 
17. New York. 


BOWSER, INC. 

KOLD-HOLD MANUFACTURING COMPANY 


YANKEE" 



TOOLS 



also 

make 

friends 


Vast throngs of new shop 
workers, trained in war in- 
dustries, used “Yankee” 
Fine Mechanics’ Tools for 
the first time . . . mas- 
tering fresh trade skills 
which will stand them in 
good stead in the vital 
production period ahead. 
They have learned what 
skilled mechanics and old- 
time factory men long 
knew . . . that “Yankee” 

able tasks faster , easier , 
and better. For half a 
century, the ingenuity of 
“Yankee” Tools has set a 
high record in speed and 
accuracy. The war served 
lo underscore that record. 
Order from your indus- 
trial supply distributor, 
or write North Bros. Mfg. 
Co., Dept. AV-I145, Phila- 
delphia, Penna. 


YANKEE "TOOLS 


make good mechanics better 
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welding 


International Nickel Company announces the development of 
i Inconel Welding Electrode suitable for use with both AC and 
DC equipment in welding of wrought and cast Inconel and the clad 
side of Inconel -clad steel. 

This new electrode offers the following advantages: 

Good arcing characteristics 
Good slag removal 

Crack-free welds can be made in any thickness 
For DC welding, either straight or reversed 
polarity can be used 

This new "132” Inconel Welding Electrode is the latest addition to 
the line of INCO electrodes, wires and fluxes available for the oxy- 
acetylene and metal arc welding of Monel, Nickel and Inconel. 
Welding instruction bulletin will be mailed upon request. The 
International Nickel Company, Inc., 67 Wall St., New York 5, N. Y. 


NICKEL 


ALLOYS 
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SWAN ENGINEERING COMPANY, INC 

24-58 Nelson Street Bloomfield. N. J. 



The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to' meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 

only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRACKENRIDGE 

PENNSYLVANIA 
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Coming in February 

Aviation’s 

AIR SHOW-IN-PRINT 


First complete exhibit of new planes 
Private . . . Military. . . Commercial 


Aviation’s 13th Annual Yearbook will feature an 
“Air Show-In-Print”, with hundreds of photographs, 
sketches, and design details. It will provide an inex- 
haustible supply of information about American pri- 
vate, transport, and military aircraft, engines, parts, 
accessories, and their complete specifications. It will 
give you— facts about the industry’s financial back- 
ground, its present status, and expected future— a 
news roundup of what’s happening in the industry 
throughout America and abroad— informative arti- 
cles on design, engineering, production, operation 
and maintenance. 

The invaluable “Sketchbook of Design Detail” 
with its perspective drawings and cutaway sketches 
of' significant design features of leading U.S. and 
foreign aircraft, will again have a prominent place 
in the yearbook. 

This issue will be used as an easy reference guide 


by management and production executives, design, 
research, and engineering heads, purchasing execu- 
tives, army and navy officers, military and govern- 
ment officials, airline and airport executives and 
aviation dealers and distributors. 


AVIATION — Foundation Magazine on your 
aviation advertising schedule 

Cover all the bases with 

AVIATION • AVIATION NEWS • AIR TRANSPORT 
McGraw-Hill Publishing Company, Inc. 

330 West 42nd St., New York 18, N.Y. 
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•And LISLE PLUGS warn 

in advance off Tldftfifity 
to aircraft engines 



Just 

Out! 


THIS MAN 
TRUMAN 


Nou>! 

The first 
complete , 

candid 
biography 
of our 

President 


The eyes of the 
world are on him 
— and the world 
wants to know 



Send the coupon for your trial copy! 



imTioii. 




GET AT THE JOB 
SAFELY, QUICKLY 



with 

'GOLD MEDAL" 

TELESCOPING 

Rolling 
Work Stands 



Here's the ideal way to get at hard-to- 
reach airplane parts: the "Gold Medal" 
Telescoping Rolling Work Stand. It puts 
repair and maintenance workers at the 
right height for easier, safe work. 

Heavy-duty casters permit easy rolling. 
Height is adjusted with a geared elevat- 
ing mechanism operated by steel cables. 
A removable guard rail encloses the 4' x 6' 
platform. 


THE PATENT 
SCAFFOLDING 
CO.. INC. 



mj 


"Tka OftwjinoE Int vt — 


Allied's 


Interchange- 


'Punch 

and "Die 


able Punch and Die lowers c 
in the metal working and plas* 
tic industries. Standard punches 
and dies carried in stock. Spe- 
cial shapes and sizes in any ma- 
terial made to your specifica- 
tions with prompt deliveries. 
Send for large illustrated R-B 
catalog, now. 


ALLIED PRODUCTS CORPORATION 


> 4614 Lawton A VO 


> Detroit 6, Michigan 


Sjfsp 


Yes, it's true . . . and 
there's a good reason why 

EVERYWHERE YOU LOOK 
YOU SEE 



RIGHT ON THE NOSE 
OF SHIP AFTER SHIP 

( powered under 250 HP ) 


You, too, can swing a 


SENSENICH BROTHERS 



1YXATIOV. ^maka IM| 




"SINGLE- 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


•A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness if 
acknowledged as superior for all landings. 
IRVTN, as always, leads in Safety. 


Twin 6 Set Tup for Relent Harness Palls Of 

IRVING AIR CHUTE CO.. Inc. 

Mala Office! 1070 Jefferson Ave., Buffalo, 8, IN. Y. 

Complete Paelories in Buffalo, N. Y„ Glendale, Calif., (1500 
Flower St.), and Lexington, Kj., U. S. A.— Canada, England and 
Sweden ... All Serving she United Nation's Air Forces. 



Two preferred war wraps 
now available to 
peace-time industry 

Two colorful folders illustrate the story. 
Send for them if you are interested in 
newer and better ways to protect metal 
products from corrosion — from all kinds 
of wet-dirt-moisture damage while in tran- 
sit or in storage. 

How INDUWRAP, because of its exclu- 
sive engineered features, won the battle 
against corrosion for builders of airplane 
engines and many highly-finished precision 
parts. How BROWNSKIN GRIZZLYBEAR 
(A-19) helped to solve the problem of 
delivering engines safely overseas. 

These two wraps, and many others of 
Angier make, have proved in war their 
quality-right to lasting preference in peace. 
They come from the house that has devoted 
a half-century of protection to the products 
of our nation and its industries — in peace 
and war. 

Overseas customers: Our export de- 
partment will be glad to supply full infor- 
mation, samples and quotations on request. 

When writing for samples and literature. 

gMMsMMmmnm 
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Bframingham, massachusejtsB 


1 Anniversary - 
1895-1945 - 
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There Is No 

"Reconversion" 

Diefendorf made gears throughout the war — 
'o' *ip> - S'*™ ^ machinery - 

°^&ndyour 1 Mue prints to Diefendorf. 

diefendorf 

S33XZ3GEARS 




ADDRESS? 

how so that we can keep 



FASTER, MORE ECONOMICAL 


AVIATION HANDLING 




AT 

LOCKHEED 

STARRETT 

TOOLS 


handle many important 
checking and inspecting 
operations. The Starred 
Vernier Height Gage pic- 
tured, and hundreds of 
other Starred Precision 
Measuring Tools have a 
lasting accuracy and de- 
pendability that helps 
skilled machinists at Lock- 
heed Aircraft Corporation, 
Burbank, California to 
work swiftly and con- 


fidently. 


RRETT CO. 




illiott* 

Blue and Brown Print 
Paper and Cloth 



Elliott's Blue and Brown Print Papers and Cloths 
long recognized for their strength and excellent 
printing qualities may be had in all standard 
widths in rolls or in sheets cut to order. 

Negatives made on Elliott's "Seal Brown" are 
uniformly good — never show pinholes or other 
defects. 

Write Dept. F-6 for ample. 


B. K. ELLIOTT COMPANY 
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operating conditions is one of the 



Where To Buy 

Accessories, Material! A Sepplles 
for the Avlatloe ledustrles 


HEAVY-DUTY BENCH-TYPE 

ENGRAVING MACHINE 



THE PANTO MODEL UE-3 


LISHTIR MODIU Ul eed UI-2 
Interchangeable heads for engnrrfng. 
electrical marking, and add etching 
. . . available for all modele. Also 
Panto engraving cutters, cutter grinders, 
master copy type, endless belts, and 


Writ* hr new CeMsf 

H. P. Prtis Engraving Michim Co. 



AVTATIOlf. Vevesuber. IMS 



GOVRO-NELSON CO. 

1*33 Antoinette 
DITIOIT I. MICH. 




eilRKMflV 

Instant Release Hinges 

• In the production shop ... for 

Shelving and work benches— Removable inspec- 
tion doors — Stock bin fixtures — Safety guard 
attachments. 

• In the test division ... for 

Removable instrument panels— Inspection cov- 
ers-Special access doors. 

• In new product designs ... for 

Removable hoods and housings— Doors and 
partitions-Hatch covers and bulkheads-radio 
transmitters— all removable panels on powered 
equipment, and dozens of other applications. 
Write for specifications and complete data to 



3429 Glendale Blvd., lot Angeles 26, Calif. 


OPERATION SAVINGS 


IN METAL 



One-operution burring uni 
polishing 0/ bust 0/ e/601* 
tubs with Brightboy wheel. 



Brightboy slick in drill press 
removes burr end polishes in- 
side ot guide hole. 



WORKING 

War-Proved Brightboy 
Close-Tolerance Methods 

BURRING 

FINISHING 

POLISHING 

EXTENSIVELY ADAPTED 
IN COMPETITIVE MANU- 
FACTURE OF POSTWAR 
CONSUMER PRODUCTS 

The time savings gain- 
ed through Brightboy’* 
simultaneous rubber and 
abrasive action will con- 
stitute an important 
factor in lowering the 
production costs of mans 
consumer products. 

Finish and polish are 
achieved by Brightboy 
in one operation, follow- 
ing planing, cutting, 
punching or welding. 
Brightboy removes burrs, 
tool marks, weld burns; 
bridges the gap between 
the grind and the buff. 
Degree of finish and 
polish controlled by ma- 
chine speed and hand 
pressure. Brightboy 
wheels, rods, sticks and 
blocks — made in three 
textures. Standard, Fine- 
Tex and Tuff-Tex- — offer 
unusual finishing and 
polishing versatility for 
all metals, plastics, fibre- 
board and wood. 

Methods and applica- 
tion data, catalogs and 
prices available from 
your dealer; production 
short-cut recommenda- 
tions and product-finish- 
ing ideas from Brightboy 
service representative 
who will be glad to work 
with yon. 

Write — 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Robert* Rubber Co. 
Newark 7. N. J. 
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AVIATION S MARKET PLACE _ 


POSITIONS WANTED 


AIL ABLE SEALING e: 


R. ATTENTION. R 


AERONAUTICAL 


AIRCRAFT BATTERIES r< 


BUSINESS OPPORTUNITY 


MANUFACTURING I 




OPPORTUNITY OFFERED 


INSTRUMENT RATING 

At Oar CtmalHtly taciM 

LINK TRAINER SCHOOL 
Eastern Air Navigatloa Servlet 


t St, NYC — U.<j. 3 *51 5 


PERSONNEL MANAGER 
WANTED 

Progressive upstate New York Aviation concern with optimistic 
future wants live-wire personnel manager. Position demands 
man with years of successful experience in personnel field. Must 
have sound judgment, progressive ideas, and marked ability to 
get along with people. 

Work embraces all phases oi personnel activity: Employment. 
Training, Employee Relations, Safety and Welfare Work, Job 
Evaluation, Group Insurance, and Benefits, etc. 

Company is now working on long term military contracts and 
also has full line of peacetime products ready for immediate 
production. Plant is modem, surroundings congenial. 

Write giving full particulars, including experience, recent 
photo, and salary expected. 

All correspondence will be kept confidential. 

P944 Aviation 

330 West 42nd St.. New York 18. N. Y. 


-PROFESSIONAL SERVICES— 


LAWRENCE J. MARHOEFER 
Consulting Engineer 
431 MARKET STREET • CAMDEN. N. J. 


LEGAL NOTICE 


S!Ki’L 






LEGAL NOTICE 



AVIATION. 



SALES 

REPAIRS 


AVIATION S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATIOX IBB 
CARBURETORS • MAGIVETOS • GENERATORS 
ELECTRICAL EQI IPME\T • BATTERIES • SPARK PLUGS 
VACUUM PUMPS • HYDRAULIC PUMPS • UVSTRUMEATS 

STANDARD AIRCRAFT EQUIPMENT CO. 


ROOSEVF.LT FIELD 


MINEOLA, L. I., N. Y. 


GARDEN CITY' 0753 


We have the following aircraft for 
sale ... All in flyable condition . . . 
With spare engines and parts . . . 

Consolidated Commodores 
Sikorsky S42 & S42B 

Writs to: 

PAN AMERICAN AIRWAYS, INC. 

Services ot Supply 

135 E. 42nd St. N.w York. N. Y. 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rist-Proof Ce. 


145 H. P. WARNER MONOCOUPE 0-145 


LINK TRAINER— COMPLETE 


When you need 
quick action on 
Opportunities 
available or 
wanted in 
Aviation . . . USE 
AVIATION’S "MARKET PLACE” 


htRO TRADfc 

“ COMPANY ** 

■••••••It Plaid. L I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 


PLATINUM 

SCRAP 

WANTED! 


• We are refiners and 
constantly require 
Platinum and Platjnum 
Alloy scrap. We will 
be pleased to quote 
on your surplus . . . 

SIGMUND COHN S, CO. 


INVENTIONS WANTED 

NVENTORl^W. i hH hr nr Mlnta iPmI.IIiM 
art diSrlnun!" 

HUGH I. ROBBINS AND AISOBIATI! 


OUTSTANDING 



AVIATION DICTIONARY 

MrdV. n, *n^ :, ^lwm. U ”.1&\d 0 **nX rt i»flr*lned* B *th n 
METEOROLOGY (or AIRMEN (Zwrail A new 

muni 


PAN AMERICAN ’ 
NAVIGATION ^SERVICE 

1 I 0 i 1 Vwati.ro Hvd. M. Hallywttd. ( 


MILITARY RELEt 
INSTRUMENTS 

SE 

ill 

s 

!gS 

ALL INSTRUMENTS ARE 100% OVER- 
HAULED AND GUARANTEED TO 
SATISFY. 20% diic. in lots ot thro*, 
o.c.pt items und.r 120.00. 

ALLIED AIRCRAFT CO. 

CLARENDON HILLS. ILLINOIS 


AVIATION NovemUe, 10*1 
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TENSILE breaking strength as 
great as 1016 pounds per 2-inch 
width was observed during lab- 
oratory tests of 2" x 10" strips 
(0.375" to 0.5" thick) of six dif- 
ferent Booth felt types. 

Almost any desired combina- 
tion of qualities . . . durability 
is only one . . . are obtainable 
through the controlled manu- 
facture of Booth “prescription” 
fells and precision die-cutting 
into mechanical parts. Read 
Booth’s “Technique of Felt 
Making.” 


THE BOOTH FELT COMPANY 
482 l<t|b Street Brooklyn, N. Y. 
745 Sherman Street Chicago, IU. 




The many specialized Permoflux designs and engineer- 
ing developments that have so notably demonstrated 
their superiority in wartime applications are avail- 
able to improve the performance of your peacetime 
products. Why not consult specifically with our 
representative on your own problem? 



LUX 


PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 



PERMANENT 




DYNAMIC TRANSDUCER 
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RHEOSTATS • RESISTORS • TAP SWITCHES 


fVUGGED . . . and ever dependable . . . electrical 
control units by OHMITE are well qualified to fly 
on the giant new planes . . . help speed passengers 
to every corner of the globe! OHMITE units are 
vital components in controlling lighting systems, 
communications equipment, radar, de-icer pumps, 
landing gear, and many plane instruments. Pioneers' 
of peacetime airways . . . veterans of air warfare, 
OHMITE units have been proved in millions of 
miles of transoceanic flight . . . from the arctics to 
the tropics. They assure smooth, dose, accurate con- 
trol in every service condition of heat, cold, humidity, 
altitude, shock and vibration. Let OHMITE engineers 
help in your control problems. 


AXIATIQI, »• 





LIGHTEST OF All STRUCTURAL METALS 







TRADITIONAL BENDIX RELIABILITY 


Bendix Radio, for years the leading manufacturer of aircraft 
radio equipment, now offers a complete and flexible line of 
transmitter equipment to fit the power and frequency require- 
ments of any airline ground station. 

Engineered for reliability in operation, these transmitters are 
designed specifically for aeronautical services in this country and 
in foreign operations. 

Airline ground stations are now assured long, trouble-free, 
unattended transmitter service — with a minimum of maintenance 
— by the sound design and sturdy construction that has for years 
made the products of Bendix the Standard of the Aviation Industry. 

For information as to dimensions, weight, construction, electrical 
characteristics and easy-service features, write 



-Bend/* 


DIVISION 


BALTIMORE 4 . bendixradio! MARYLAND 

STANDARD FOR THE AVIATION INDUSTRY 




